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VOLUME 69 


Methods of Appraising 
Photographic Systems 


Part I—Historical Review 


Reasons for the unsuitability of resolving power as a criterion of the performance 
of an optical or photographic system in general are outlined and the newer con- 
cepts of acutance and spread function are introduced. The method of computing 
the edge trace from the spread function is described. The procedure known as 
convolution is introduced and exemplified by computing the image of a sinusoidal 
test object. It is shown that such an image is also sinusoidal and of the same fre- 
quency as the object but of different modulation and phase and that the properties 
of such an image give rise to the concept of sine-wave response. 
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| ae it was an ancient Assyrian 
monarch —or his wise man— who 
first exclaimed with delight at being able 
to distinguish with a lens minute objects 
that he could not distinguish without it; 
for the archaeologist Layard! found in 
the ruins of Sargon’s palace in Nineveh 
a piece of quartz with rounded surfaces 
that might have been used as a magnify- 
ing glass. At any rate, the ability to make 
fine details individually visible has been 
taken as a criterion of the quality of 
optical systems from the earliest times, 
and this criterion was applied to the 
photographic plate when the plate was 
combined with the lens to form the 
camera. Only very recently have more 
sophisticated methods come into use, 
and it is the purpose of this paper to 
show why these methods are necessary 
and to explain in an elementary way the 
concepts on which they are based. Since 
most photographic systems consist of a 
photosensitive receiving surface incorpo- 
rated into an optical system, the concepts 
of optics have been carried over into 


Presented on October 5, 1959, in an abbreviated 
form, at the Society’s Convention in New York, 
by Fred H. Perrin, Research Laboratories, 
Eastman Kodak Co., Rochester 4, N. Y. 

(This paper was received on October 12, 1959.) 
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photographic technology, and this paper 
therefore involves a rather extensive 
discussion of purely optical systems. 
Other techniques that are not touched 
upon, such as information theory, have 
been applied fruitfully, but they are less 
obvious to workers in photography. 

Although the history of the various 
concepts involved is outlined, no ex- 
traordinary attempt has been made to 
assign priority. Moreover, although the 
bibliography is extensive, especially with 
respect to the measurement of sine-wave 
response, many worth-while papers have 
perforce been omitted. Nevertheless, 
this bibliography will serve as a key to 
the literature. 


1. The Resolving Power of 
Optical Systems 


The earliest optical instruments were 
microscopes and telescopes. It is ex- 
tremely difficult to make really good 
artificial test objects for microscopy, so 
the microscopists had to use natural 
objects that have a periodic structure, 
like diatoms, for testing their instru- 
ments. The astronomers, on the other 
hand, were chiefly concerned with double 
stars, and a point source like a star is 
amenable both to mathematical com- 
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By FRED H. PERRIN 


putation and to artificial imitation. In 
1834 Airy?* computed the light dis- 
tribution in the image of a point as 
formed by an aberrationless (‘“‘diffrac- 
tion-limited’”’) lens and showed that the 
image consists of a central disk containing 
84% of the light surrounded by weak 
rings of diminishing intensity, as shown 
in Fig. 1. When two such images ap- 
proach each other, the dark space be- 
tween them increasingly fills up with 
light until eventually the images coalesce. 
The size of the central Airy disk is 
inversely proportional to the size of the 
camera lens, and hence the images can 
approach each other closer for a given 
illuminance drop between them as the 
lens is increased in size. 

The smallest separation of the images 
at which they can be distinguished in- 
dividually has always been a matter of 
disagreement, largely because it depends 
so greatly on the conditions of observa- 
tion. The usual criterion is that of 


* Sir George Biddell Airy (1801-1892), Astron- 
omer-Royal 1835-1881, investigated image 
formation by telescopes incidentally to a study of 
the precision of astronomical observations. A 
complete bibliography of his 518 papers is in his 
autobiography, edited in 1896 by his son. 


Fig. 1. Photomicrograph of images of two 
point objects separated by about twice the 
resolving-power limit of the imaging lens. 
(Loveland.) 
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Rayleigh,*t who seems to have been the 
first to use the term resolving power. He 
took as the criterion that the center of 
one pattern should lie on the first dark 
ring of the other. This criterion is greatly 
misunderstood. It is objected to by some 
workers as being overgenerous but 
revered by others as if written in tablets 
of gold by the angels. Rayleigh seems to 
have selected it purely for its mathe- 
matical convenience on the basis that 
‘“‘we may consider this to be about the 
limit of closeness at which there could be 
any decided appearance of resolution.” 
For a wavelength of 550 my and an 
aperture of f/4, this corresponds to a 
separation at the film of 1.3 uw if the lens 
is aberrationless. 

Many observations and some theo- 
retical studies have shown that this 
criterion is indeed overgenerous** and 
that the minimum separation that is 
detectable by the eye under adequate 
magnification is approximately 1.2 y4 
under the same conditions. Rayleigh’s 
criterion leads to the formula 


(1) 


for the minimum resolvable separation, 
where A is the wavelength of the light, 
f the focal length of the lens, and D its 
diameter. General experience leads to 
the :*me formula but with a coefficient 
of 0.50 instead of 0.61. This coefficient 
has been proposed by Conrady’ for use 
when evaluating optical instruments as 
being more realistic than Rayleigh’s. On 
the Rayleigh criterion, the illuminance 
in the minimum between the images 
is 26.5% less than at the two maxima; 
on the Conrady criterion, the illumi- 
nance is only about 2.2% less, which is 
approximately the photometric threshold 
as found in other connections. 

For quantitative studies, line patterns 
have been found to be better than points. 
A century ago, Foucault‘ described in a 
classic paper a test object consisting of a 
large number of lines and spaces of 
equal width, and this type is often called 
by his name. By using a series of patterns 
of increasing fineness or, in modern 
terminology, increasing spatial frequency, 
the finest pattern in which the lines can 
be resolved can be determined. Such 
patterns are so fine that they must be 
examined with a microscope. 

A somewhat analogous procedure can 
be followed in a spectroscope by studying 
pairs of lines of different separation. 
There is a wide variance between the 
results of different investigators. Some" 
have even detected resolution for separa- 
tions so small as to result theoretically 


+ Rayleigh, 3rd Baron (John William Strutt, 
1842-1919), professor at Cambridge and at the 
Royal Institution, Nobel prize winner 1904, 
made theoretical and experimental studies in 
many branches of physics. His papers are 
collected in six volumes published by Cambridge 
University, 1899-1920. 
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in a single maximum for the two images 
on the basis of the analysis used by Airy 
and by Rayleigh. Such a phenomenon 
may not be imaginary, however. The 
Airy-Rayleigh procedure is based on the 
premise that the two images being 
resolved are independent with respect to 
the phase of the emitted light. This is 
not always strictly true, especially when 
the illuminating beam does not fill the 
objective, and then even a single line can 
look like two or more.™'* 


2. The Resolving Power and Definition 
of Photographic Materials 


The first study of the resolving power 
of photographic materials seems to have 
been made" just before the turn of the 
century. This study was made in con- 
nection with astronomical spectroscopy, 
so it was naturally made in terms of linear 
patterns. The diffraction treatment used 
by Airy and Rayleigh was of course not 
applicable, and the limitation to resolving 
power was attributed to the granular 
nature of the emulsion. A decade later 
photographic scientists everywhere took 
up the study in earnest, and since then a 
flood of papers has pourec forth discuss- 
ing the measurement of resolving power 
and the conditions that affect it. 

Resolving power became understand- 
ably popular for evaluating the image- 
forming properties of photographic ma- 
terials, partly because it seems reasonable 
that the ability to resolve minute details 
is an important feature of image quality,'® 
partly because the results are expressible 
in comprehensible terms, and partly 
because resolving power appears to be an 
easy quantity to measure (although in 
reality it requires much skill and pains- 
taking attention to apparently trivial 
matters of detail). But within recent 
years it has been increasingly realized 
that the advantages of resolving power 
as a criterion of quality are illusory. 
In the first place, it is not a fundamental 
property of the photographic material; 
it depends upon many more factors than 
the turbidity characteristics of the 
emulsion. In the second place, the 
criterion of resolution is uncertain, as 
was indicated in the preceding section. 
The value obtained also depends on the 
type of receiver used for examining the 
image. The writer has repeatedly noticed 
that a microdensitometer will make a 
clear trace of finer lines than can be 
resolved visually, and that there is no 
apparent correlation between the two 
resolution thresholds. Moreover, ordi- 
nary negative materials will resolve lines 
that are about ten times finer than the 
eye can see in a contact print at the 
ordinary reading distance; on the other 
hand, an observer is not interested in 
the resolution of details that he cannot 
see, but he wants the large details that 
he can see to be reproduced with satis- 
factory clarity. For some camera lenses, 
the image plane for maximum resolving 
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power does not correspond to the plane 
for maximum and a 
photographer unconsciously focuses on 
the plane of maximum sharpness. 

Conversely, as the writer can testify, 
very fine resolving-power images can 
sometimes be distinguished in the micro- 
scope although the images do not 
“look good.” The attribute of a photo- 
graph that represents the clarity with 
which details are reproduced may be 
termed photographic definition, and it is 
probably determined in large measure by 
the sharpness of the picture. Graininess 
and the fidelity of tone reproduction also 
undoubtedly enter into an observer’s 
estimate of definition, but the four 
attributes — resolving power, sharpness, 
graininess, and tone reproduction — do 
not go hand in hand and they vary in- 
dependently within extremely wide 
limits. 

A well-known phenomenon that some- 
times affects definition but has not been 
mentioned is Aalation, which results from 
the reflection of light at the back surface 
of the plate or film base. This can be 
prevented by such procedures as backing 
or double-coating, so it will not be con- 
sidered further. In multilayer coatings, 
like those of color films, something akin 
to halation takes place at the individual 
layers. The grains in a layer diffuse or 
scatter light in all directions, and some 
of this light is diffused backwards from 
the deeper layers to the upper. In a 
single-layer coating, this diffusion is 
responsible for the difference between the 
“incident” exposure and the “effective” 
exposure; in a multilayer coating, a 
weakly diffusing layer that itself would 
produce a sharp image may produce an 
unsharp image because the next layer 
below diffuses back into it strongly. 


3. Acutance and Sharpness 


Except under unusual conditions, as 
when a special pictorial effect is desired, 
the photographic definition should be as 
good as the observer would expect to 
see in the original scene. If, as seems 
likely, the most important attribute of 
definition is sharpness, the criterion of 
interest must be some property of the 
microdensitometer trace of the edge of 
the image—the graph relating the 
change of density at the edge to the dis- 
tance across the edge. When the film 
shown at the top of Fig. 2 is partially 
covered by a knife-edge and exposed to 
light, the light in the illuminated region 
does not stop at the knife-edge but is 
diffused into the shielded region by 
reason of reflection, refraction, diffrac- 
tion, and scattering within the emulsion. 
This light in the shielded region is gained 
at the expense of the illuminated region 
adjacent to the knife-edge, so a micro- 
densitometer trace of the resulting den- 
sity distribution has somewhat the form 
shown by curve D in the figure. Some 
property of this trace must determine 
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Density (D) 
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Fig. 2. Distribution of density in image 
of knife-edge formed as sketched at top. 
Curve D is typical of the edge trace so 
formed; E and F are hypothetical curves 
having the same average gradient between 
A and B as D has. The gradient at any 
point, such as C, is AD/Ax. 


how sharp the edge appears to an ob- 
server. 

One possibility is that the maximum 
gradient, which is to be found near the 
center of the curve, is the determining 
factor. This, however, has been found 
not to be true,” which is not surprising 
because an edge trace with a sweeping 
toe and shoulder would probably give 
rise to a lower sensation of sharpness than 
would a trace with an abrupt toe and 
shoulder, even when the maximum 
gradient of both is the same. Attempts to 
correlate the average gradient between 
two points, such as A and B, in the toe 
and shoulder were equally fruitless, 
which again is not surprising because 
curves like E and F, which have the same 
average gradient between A and B 
as does curve D, might be expected to 
give rise to different sensations of sharp- 
ness. 

A procedure that leads to a quantity 
which has been found to correlate well 
with sharpness was outlined some years 
ago in this Journal. The procedure in 
detail is as follows: In Fig. 3, let the 
edge trace be divided into sections by 
partitioning the distance axis into equal 
increments Ax. The points A and B on 
the trace that limit the region over 
which this partition is to be made must 
be carefully selected. It has been found 
that these points should represent a 
gradient of 0.005 when the distance 
is expressed in microns, as is usual in 
these computations. Starting at A, then, 
the increment AD, corresponding to the 
first section Ax; is measured and the 
quantity (AD,/Ax,) is computed. This is 
done for every section of the trace, 


t This value was found empirically to give the 
best correlation with enlargements made at a 
magnification of 4 times and is used for routine 
evaluations. When the materials under study 
are to be used for other purposes, a different 
value for the cutoff slope might be found to be 
more suitable. 
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Fig. 3. Edge trace showing partition into 
n sections of equal length Ax along the 
x-axis. The limits of summation are A and 
B, and the density scale DS = Dg — Dy. 


ending at Ax,, which is at the upper 
limit B. The individual quantities so 
computed are then added together to 
give 2(AD;/Ax;)?, where i represents 
any of the sections 1, 2, 3, ..., n. This 
sum is then divided by n, the number of 
sections, to give the mean square of the 
gradient taken at equal x-increments, 
which is expressed mathematically as 
G2 = (2) 

The quantity thus computed is an 
adequate index of sharpness if the density 
scale DS, which is defined as the differ- 
ence between the density D, at B and 
the density D, at A, is the same for all 
the samples being compared. It is not 
certain what effect a change in density 
scale has, but the indications are that 
sharpness is inversely proportional to the 
density scale. The objective correlate of 
sharpness has therefore been defined§ as 


Acutance = G,?/DS. (3) 


The acutance of a material is com- 
monly measured by making a graded 
series of exposures under a knife-edge 
and plotting the results as shown in 
Fig. 4. The curves in this figure are for a 
high-contrast motion-picture positive 
film, a fine-grained landscape film, and a 
high-speed landscape film. 


4. Photographic Definition 
and Quality 


It was pointed out earlier that one’s 
opinion of the “‘definition” of a photo- 
graph depends primarily on the clarity 
with which details are reproduced. It 
arises from many factors acting con- 
jointly, but one would expect a priori 
that sharpness and resolving power 
would be among the most important. 
An investigation® was made in which 
such factors as the graininess and tone 
characteristics of a set of photographs 


§ When the concept of acutance was first de- 
veloped,!® it was tentatively proposed that DS 
should be introduced as a factor, but experience 
(and certain theoretical considerations) indicates 
that it should enter as a divisor. 
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Fig. 4. Acutance curves of three typical 
materials. A, high-contrast motion-picture 
positive film; B, fine-grained landscape 
film ; C, high-speed landscape film. 
Values of x are in microns. 
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Fig. 5. Definition of a set of photographs 
in statistical units as determined by a 
jury of observers plotted against the 
logarithm of expression (4) suitably aver- 
aged over each of the photographs. The 
straight line was drawn by the method of 
least squares. 


were held constant but the acutance 
and resolving power were varied. The 
results are shown by Fig. 5. The linear 
relation exhibited by this graph shows 
that a one-to-one correspondence ob- 
tained between the definition of the 
photographs as evaluated by a group of 
observers and the mathematical quantity, 


Acutance « (1 — e—k-RP*), (4) 


where AP is resolving power and k is a 
quantity that probably depends chiefly 
on the conditions of observation and was 
found to be equal to 0.007 for the 
conditions under which the experiment 
was made. It will be noted from this 
expression that acutance is the controlling 
factor as long as the resolving power 
exceeds about 10-20 lines/mm, which is 
approximately the limiting resolution of 
the eye at a reasonable reading distance. 
As the resolving power diminishes below 
this value, it becomes an increasingly 
important factor, indicating that an 
observer is as dissatisfied when the resolu- 
tion in the photograph is below what he 
expects as he is when the sharpness is 
below what he feels is convincing. 
Another experiment may be cited,” 
the variables this time being graininess 
and sharpness, and in this case the ob- 
servers attached much more weight to 
sharpness than to graininess. Interestingly 
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Images 


Fig. 6. Formation and scanning of point spread-function (left) and 


line spread-function (right). 


enough from a semantic standpoint, 
when the observers were asked to rank 
the photographs on a basis of “‘quality”’ 
(a term that was not defined in the in- 
structions), they attached significantly 
more importance to graininess than they 
did when asked to rank the pictures on 
the basis of definition. 


5. The Spread Function 


Although the concepts discussed 
hitherto are of value in appraising the 
characteristics of photographs, they do 
not furnish a method for analyzing a 
photographic system. What is needed is 
a common language for describing the 
performance of the various elements in 
the system so that the complete system 
can be designed or “engineered” from a 
knowledge of the behavior of its con- 
stituent elements.” 

Such a common language is furnished 
by the spread function. It was pointed 
out in Section 1 that, even when the 
object is a point of infinitesimal size and 
the lens is perfectly aberrationless, the 
image consists of a disk of light whose 
luminance is greatest at the center and 
which is surrounded by a series of faint 
rings of decreasing luminance. The 
mathematical description of such a light 
distribution is commonly termed a 
spread function; it specifies the illuminance 
at each point in the pattern, and a plot of 
it may be considered the profile of a 
“light mound.” 

The formation of such a light mound 
is shown schematically at the left in 
Fig. 6. If it is scanned with a micro- 
densitometer furnished with a pinhole, 
its profile or curve representing the 
spread function is traced by the instru- 
ment. The shape of the curve thus formed 
will, in general, depend upon the direc- 
tion of scan, but in photographic emul- 
sions the grains are randomly arranged 
and therefore the spread function is 
symmetrical. The spread functions of 
lenses, on the contrary, are rarely 
symmetrical except on the axis, and it is 
therefore necessary to scan them in 
directions that are radial and tangential 
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Fig. 7. Photomicrographs of images of a point object 


formed by a certain lens on the axis (left) and 5° away 
(right). The spot diagrams, computed from the design data, 
are plotted above. 


with respect to a circle whose center is on 
the axis of the lens. This is shown by the 
lower pair of images in Fig. 7, which are 
the images of a point formed by a certain 
lens on the axis and 5° away. (The upper 
pair of figures are the corresponding spot 
diagrams, computed from the design 
data, to show how accurately the per- 
formance of the lens can be predicted.) 

Since it is difficult to make a pinhole 
pass exactly through the center of the 
light mound, it is customary to make the 
apertures of microdensitometers in the 
form of a slit. This results in an integra- 
tion in the long direction of the slit, and 
therefore the point source can be re- 
placed by a line source, as shown at the 
right in Fig. 6, with a great increase in 
the amount of energy available for 
measurement. The result is a /ine spread- 
function, so called in contradistinction 
to the point spread-function that results 
when the image of a point is scanned 
with a pinhole. The line spread-function 
is the integral of the point spread-func- 
tion in one direction. 

Attempts have been made to use this 
spread function as an index of the 
quality of the system. One method that 
was proposed long ago is based on the 
principle that the center of the Airy 
disk formed by a perfect lens has the 
highest illuminance that any system of a 
given aperture can produce. The ratio 
of the illuminance in the center of the 
point spread-function in question to the 
illuminance in the center of the Airy 
disk formed by an aberrationless system 
of the same relative aperture was 
suggested™ as a criterion of quality 
and was called “definition brightness.” 
A somewhat similar criterion has been 
proposed more recently. This is the 
diameter of the circle within which a 
certain fixed proportion — 30%, say — 
of the light is enclosed. Although such 
criteria are obviously deficient in the 
respect that they do not indicate the 
shape of the spread function, simple 
criteria of this sort must be adopted for 


incorporation in procedures of auto- 
matic lens design in which the criterion 
is applied by the computing machine. 
An idea of the shape can be gained by 
plotting circles within which is 10%, 
20%, etc., of the light to make a sort of 
topographic map of the spread function, 
and lens designers find such a map useful 
for visualizing the quality of the image. 


6. Convolution 


The spread function is the brick, so to 
speak, out of which the entire optical 
and photographic image structure is con- 
structed. Since it represents the image of 
a single point or line, as the case may be, 
the image of any object whatever can be 
computed by adding together in a suit- 
able manner the spread functions corre- 
sponding to all the points and lines that 
together make up the object. The simplest 
example is a uniformly illuminated field 
bounded by a straight knife-edge, as 
sketched in Fig. 8. Each luminous linear 
element, of which four are sketched in the 
figure, forms its own line spread-function 
and these add together to form the 
complete image of the knife-edge. The 
summation is sketched in the figure for 
the point xo. A little consideration will 
show that the sum of the ordinates of 
the ensemble of elementary spread func- 
tions at this point is equal numerically 
to the sum of all the ordinates of the 
spread function No. 4 from the extreme 
lefthand end of xo. If A(x) is the alge- 
braic expression representing the line 
spread-function of the lens, the lumi- 
nance represented by the edge trace at xo 
is 


Kx) = f* A(x) dx. (5) 


The lower limit must be taken formally 
to be — because the line spread- 
function trails off indefinitely; in a 
numerical evaluation, the lower limit 
would of course be the abscissa for which 
the ordinate equals the smallest signifi- 
cant figure in the computation. 
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Given the curve representing the 
spread function, therefore, the distribu- 
tion of light at the edge can be computed 
by partitioning the curve into sections, 
each having a constant small value of 
increment Ax along the x-axis, as was 
done in Fig. 3. The first increment, 4Ai, 
along the axis of ordinates, corresponding 
to the first increment Ax, along the axis 
of abscissas, is measured and plotted 
against x, then the next increment, AA, 
is measured and added to AA;, and the 
sum is plotted at the point (Ax, + Axe) 
on the x-axis. This procedure is repeated 
until the entire spread function is 
covered, and the result should be a 
curve representing the trace of the image 
of a knife-edge as determined with a 
microphotometer. The soundness of this 
procedure has been shown experimen- 
tally elsewhere.” 

If the edge trace is the integral of the 
spread function, the spread-function 
should be the derivative of the edge 
trace, or 


A(x) = dI(x)/dx. (6) 


But di(x)/dx is simply the slope of the 
edge trace at x, which means that, given 
the edge trace, a plot of its slope against x 
should be the spread function. The 
soundness of this conclusion has also been 
proved experimentally.” 

The line spread-function can be used 
to determine the light distribution in the 
image of any one-dimensional object, by 
which is meant an object in which the 
luminance is constant in one direction, 
like a Foucault resolving-power test 
object. Let G(x) be the distribution of 
luminance as a function of the distance 
x in such an object. To take a simple 
example, the distribution might be 
sinusoidal so that the luminance would 
vary as the sine (or, more conveniently, 
as the cosine) of the distance x multiplied 
by a constant. In mathematical terms, 
this would be 


G(x) = by + 61 cos 2xvx, (7) 


where bo is the mean luminance, }, the 
amplitude, and » the spatial frequency 
in lines per unit distance. Usually the 
ratio of the amplitude 6; to the mean 
value 69 is of more interest than the 
value of the amplitude itself, and this 
ratio, called modulation, is defined as 


M = b,/bo. (8) 


The cosine function is given merely as an 
example, however, and the procedure 
described here can be followed whatever 
the form of G(x). 

Referring to Fig. 9, every line element 
of the object, such as P, Q and R, forms 
a line spread-function as shown. Call this 
line spread-function A(£), where £ is meas- 
ured from the point in the test-object 
image at which the illuminance is to be 
determined. Since G(x) is in the object 
space and A(£) is in the image space, the 


Perrin: 
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Fig. 8. Formation of edge trace /(x) as 
summation of elementary line spread- 
functions A(x). The summation of four 
elements is indicated for the position x,. 


quantity x must be multiplied by the 
lateral magnification m produced by the 
lens wherever it appears in G(x), but to 
avoid complications, the factor m will be 
disregarded in this treatment. In any 
numerical evaluation, it must be con- 
sidered. 

To get the illuminance in the image at 
x, the elementary spread functions have 
to be added up exactly as was done for 
the knife-edge. A significant difference, 
however, is that now the various spread 
functions do not have the same height, 
so each spread function must be multi- 
plied by the height of the object function 
corresponding to it, which is G(x — &). 
The illuminance of the image at point x 
is therefore 
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Fig. 9. Sketch illustrating the convolution 
of an object function G(x) with a spread 
function A(£). 


The operation indicated by this integral 
is known mathematically as the convolu- 
tion of the object function G(x) with the 
spread function A(é). 

Any one-dimensional object function 
G(x) can of course be convoluted with 
any one-dimensional spread function 
A(t), but a particularly important and 
simple type of object function is the 
sinusoidal function represented by Eq. 
(7). Equation (9) then becomes”? 


P(x) = by + 
A(é) cos — dk. (10) 


The significance of this equation can be 
understood from Fig. 10. At A is shown 
a spread function A(é) and at B is shown 
as the solid curve an object function G(x). 
The spread function that was selected for 
illustration happens to have the form 


A(é) = 0.5 + 0.5 cos 2xé/d, 
(—d/2<&<d/2) (11) 


but any one of many functions might 
have been selected. The critical feature 
is that the object function G(x) repre- 
sents a sinusoidal test object. 

The operation represented by Eq. 
(10) was carried out numerically. Since 
the first integral in Eq. (10) is the area 
under the spread function, the equation 


Fig. 10. Diagrams illus- 
trating convolution and 
sine-wave response. A, 


Response, A 


Yod 
Spotial frequency, v 


hypothetical spread func- 
tion A(t) of width d; B, 
sinusoidal object function 
G(x) and image function 
F(x) for line spacing 4d; 
C, same, spacing 2d; D, 
same, spacing d; E, same, 
spacing d/2; F, ratio of 
modulation of F(x) to that 
of G(x) vs. reciprocal line 
spacing or spatial frequency. 
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Fig. 11. Sketch illustrating the convolu- 
tion of a lens spread-function L(x) with 
an emulsion spread-function E(£). 


can be normalized by division by this 
quantity, and the result is then the 
broken curve F(x) as shown at B in 
Fig. 10. This is, of course, a cosine curve 
like the object curve G(x), and the com- 
parison of the curves is facilitated by 
transforming Eq. (10) into the equivalent 
equation 


F(x) = by + 6, |A*(»)| cos — 
(12) 


The quantity £ seems to have disappeared 
but it is actually included in the factor" 
|A*(v)|. A comparison of this equation 
with Eq. (7) shows that it is sinusoidal 
like the object function G(x), which 
means that the light distribution in the 
image is exactly similar in form to the 
distribution in the object. This property 
of the sinusoidal pattern was shown from a 
different approach many years ago.” 
In detail, however, there are two differ- 
ences. The first is what may be called 
a phase angle ¢, but this will be dis- 
regarded for the moment because it 
vanishes as long as the spread function 
is symmetrical. The second difference is 
that the modulation in the image is 


M' = b,|A*(v)| /bo, (13) 


which is |A*(v)| times as great as the 
modulation in the object. This factor is in 
a sense the response of the imaging 
system. 

The separation of the lines or the 
“wavelength” in this test object was 
assumed to be 4d, where d is the width 
of the spread function, whence the 
frequency v = 1/4d. The corresponding 
graphs for frequencies of 1/2d, 1/d and 
2/d, respectively, are shown by curves 
C-E, The modulation was measured for 


! The symbol used for this quantity is unneces- 
sarily complicated in the present connotation, 
but it was adopted to facilitate following the 
more detailed treatment in reference 27. 


each graph and the four corresponding 
values of response were plotted at F to 
give the curve shown there. This curve 
shows how the response of the system 
varies with frequency. 

When an optical or photographic proc- 
ess consists of several steps in cascade, 
the spread function of the entire process 
can be computed by convoluting the 
spread functions of the individual steps. 
A simple example is the ordinary camera, 
where a lens forms an optical image on 
the emulsion, the emulsion forms an 
“effective” image within itself by reason 
of diffusion at the silver halide grains, 
and the darkroom processes form a photo- 
graphic image consisting of silver grains. 
We are concerned with only the first 
two steps, which are sketched in Fig. 11. 
Here the lens forms a spread function 
L(x) of a luminous point or line (not 
shown) on the emulsion. This emulsion 
in turn forms a spread function E(£) 
of each element, such as P, Q,and R, of the 
lens spread-function. The analogy be- 
tween this figure and Fig. 9 is evident, 
with E(£) taking the place of A(#) and 
L(x) taking the place of G(x). The 
distribution of the effective light within 
the emulsion is therefore 


Kx) 8) a, (14) 


which is exactly analogous to Eq. (9). 
The light distribution given by this 
equation is obviously the spread function 
of the entire photographic system, so it 
can be combined in turn with the object 
function, as outlined previously. This 
method of computing the behavior of a 
system can be applied to any number of 
steps. Nevertheless, the mathematical 
computations are prolonged and tedious, 
and a derived function that is often 
quite adequate is more likely to be used 
when possible. This function — which is 
the | A*(£)| discussed above — is known as 
sine-wave response and is important enough 
to deserve a treatment by itself. 
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Interpretation 
Changes in Cellulose Ester Base 


Motion-Picture Films 


of Dimensional 


The factors which affect the dimensions of solvent-cast, cellulose ester base motion- 
picture film are discussed in order to correct some of the misinterpretations that are 
sometimes made. The distinction between standard film dimensions at the time 
of manufacture and actual film dimensions at the time of use is clarified. The stack- 
ing or cancellation of dimensional errors caused by variations in cutting or per- 
forating, relative humidity, te.nperature, processing and aging is explained. The 
application of the principles discussed to practical problems in the motion-picture 
and in the instrument and data-recording fields is illustrated. 


A more apt title for this paper would 
be “Misinterpretation of Dimensional 
Changes in Film.” In spite of the fact that 
a considerable amount of data on the 
dimensional characteristics of film and 
many explanations of shrinkage phe- 
nomena have been published in past 
years, there is still a great deal of mis- 
understanding on this subject. Permanent 
shrinkage caused by solvent loss is often 
confused with humidity and thermal 
changes, although the latter are tem- 
porary and reversible. In addition, the 
term “shrinkage” is often confused with 
“deviation from standard pitch.” Ac- 
celerated tests are sometimes used in- 
correctly in attempting to predict normal 
aging shrinkage. It is the purpose of the 
present paper to attempt to clarify some 
of these misunderstandings, as they per- 
tain to motion-picture and photographic 
recording applications and film dimen- 
sion standards. 

The exact dimensions of motion- 
picture film are important in the proper 
opera.°n of all types of equipment — 
cameras, processing machines, printers 
and projectors. This means that film 
dimensions need to be controlled as 
accurately as possible at the time of use, 
which may cover a period of many years. 
The dimensions of motion-picture film 
at the time of cutting and perforating 
have been carefully standardized, largely 
by the work of the SMPTE in the 
development of American Standards. 
However, control of dimensions at the 
time of use is more difficult. It depends 
largely on the inherent dimensional sta- 
bility of the film achieved by the manu- 
facturer and the control over temperature 
and relative humidity exercised by the 
user, both of which have improved over 
the years. 


Presented on October 5, 1959, at the Society’s 
Convention in New York by Peter Z. Adelstein 
(who read the paper) and John M. Calhoun, 
Eastman Kodak Co., Manufacturing Experi- 
ments Div., Kodak Park Works, Rochester 4, 
N.Y. 

(This paper was received on November 13, 1/59.) 
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Unavoidable dimensional changes in 
film must be allowed for in the design of 
film handling equipment. All too often, 
equipment designers either ignore possi- 
ble dimensional changes in film, or in- 
terpret published coefficients incorrectly. 
It is also sometimes assumed erroneously 
that standards for the dimensions of 
motion-picture film provide accurate 
dimensions at the time of use. These 
difficulties have been aggravated in 
recent years because of the many new en- 
gineering concerns active in motion- 
picture and instrument and data-record- 
ing fields, whose background is in elec- 
tronics rather than in photography. 

Only a brief literature review will be 
given. Some shrinkage data for early 
acetate motion-picture films were pro- 
vided by Maurer and Bach in 1938.! The 
mechanism of film dimensional change 
was explained by Calhoun in 1944? ac- 
cording to the following classification: 


1. Temporary or reversible — 

(a) humidity expansion or contraction 
due to a change in the equilibrium 
relative humidity, and 

(b) thermal expansion or contraction 
due to a change in temperature; 

2. Permanent shrinkage due to loss of 
residual solvent, plastic flow of the 
base or release of mechanical strain. 


The shrinkage characteristics of tri- 
acetate (high acetyl acetate) film were 
described by Fordyce in 1948* and ex- 
tended in 1955.4 The concept of fre- 
quency distribution of film dimensions 
was introduced by Robertson in 19485 
and again in 1951.° Accurate methods of 
measuring the dimensional change char- 
acteristics of film are specified in a recent 
American Standard.’ 


Definitions 

Some of the misunderstanding concern- 
ing film shrinkage is undoubtedly due to 
confusion in terminology. In fact, the 


term “shrinkage” should be reserved for 
permanent shrinkage and not used as a 


By PETER Z. ADELSTEIN 
and JOHN M. CALHOUN 


general term synonymous with “dimen- 
sional change.”’ The following definitions 
taken from an American Standard? 
should prove helpful. 


“Humidity Expansion (or Contraction). 
The dimensional change caused by the 
gain (or loss) of moisture following 
changes in the relative humidity of the 
ambient air at constant temperature.” 

“* Thermal Expansion (or Contraction). The 
dimensional change caused by a rise (or 
fall) of temperature at constant relative 
humidity. (This is, more correctly, an 
apparent thermal expansion, since the 
moisture content of film and paper varies 
slightly with temperature at constant 
relative humidity.)” 

‘‘Dimensional Change Due to Processing. 
The permanent dimensional change 
which is caused by the wetting and drying 
of the sensitized material during photo- 
graphic processing. It is measured after 
equilibration at the same relative humid- 
ity and temperature as used for the 
original measurement and is expressed as 
a percentage.” 


The following additional definitions 
are offered. 


Pitch. The distance between similar 
edges of two successive perforations. This 
is dimension B in American Standards 
for the dimensions of motion-picture 
film. (Longitudinal pitch is assumed 
unless transverse pitch is specified.) 

Average Pitch. The distance between 
similar edges of two perforations at least 
8 in. apart divided by the number of 
perforations in between the selected 
edges. 

Dimension L. The length of 100 con- 
secutive perforation intervals as defined 
in American Standards for motion- 
picture film dimensions.* 

Deviation From Standard Pitch. The 
difference between average pitch and a 
specified “standard pitch,” usually ex- 
pressed as a percentage, either positive or 
negative. (It is necessary to specify 
0.1266- or 0.1870-in. standard 35mm 
film pitch, and 0.2994- or 0.3000-in. 
standard 16mm film pitch.) 

Shrinkage. A negative change in dimen- 
sion between two measurements made at 
different times but under the same 


* In the present paper, dimension L is calculated 
frcm measurements of average pitch made using a 
‘0-in. gauge (54 perforations on 35mm film). 
ror all practical purposes this is equivalent to 
measurements made over 100 perforation inter- 
vals. 
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Fig. 1. An example of variation in dimen- 
sion L of triacetate 35mm negative mo- 
tion-picture film at time of perforating. 
Dimension ZL is length of 100 consecutive 


perforation intervals. ASA limits are shown 
for PH22.93-1953. 


equilibrium conditions of 
and humidity. 

There is frequent confusion between 
the last two terms. It has been common 
to speak of the measured average pitch 
difference of a 35mm film sample, for 
example, as “‘per cent shrinkage,’ mean- 
ing that the pitch differs from 0.1870 in. 
by a certain percentage. However, the 
film may not have been perforated 0.1870 


temperature 


in. pitch, in which case it is incorrect to 
speak of the difference as “shrinkage.” 
Instead, it should be called “deviation 
from standard (0.1870-in.) pitch.” Ac- 
tual shrinkage can be determined only if 
both original and final measurements 
have been made. 


PART I. FACTORS AFFECTING 
FILM DIMENSIONS 


Having discussed the importance of 
film dimensions and the different terms 
used in this field, it is worth while con- 
sidering the different factors which in- 
fluence film dimensions. These are the 
effects of cutting or perforating, humidity, 
temperature, processing and age. As was 
pointed out, only the last two of these 
can correctly be called “shrinkage.” 

In the following these 
factors, discussion is limited to their 
effects upon the longitudinal pitch of 
motion-picture film. 
This particular dimension and this type 
of film are chosen as an example only. 
It should be realized that the same be- 
havior pattern exists with all other film 
dimensions. Furthermore, 
changes are generally 20-40% greater 
in the width direction of the film than 
in the length direction. 


review of 


35mm negative 


dimensional 


Cutting and Perforating Variations 


In the manufacture of motion-pic- 
ture film, the cutting and perforating 
operations are carried out under very 
tight tolerances. Neverthelesz, it is real- 
ized that some variation in the dimensions 
of the film is unavoidable owing to very 
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DIMENSION L, INCHES 


DEVIATION FROM PITCH AIM, % 


RELATIVE HUMIDITY, % 
Fig. 2. Change of dimension L with rela- 
tive humidity at 70 F for black-and-white 
35mm motion-picture negative film at 
nominal ASA (PH22.93-1953) dimension 
in equilibrium with air at 60% RH at time 
of perforating. Dimension L is the length of 
100 consecutive perforation intervals. 


small variations in slitter knife settings, 
punches, pilots and dies. Variations in 
the moisture content of the film at the 
time of slitting or perforating will also 
cause standard 
dimensions. For these reasons, all Ameri- 


deviations from the 
can Standards on dimensions for motion- 
picture films are written with tolerances 
clearly indicated. For example, the toler- 
ance for the length of 100 consecutive 
perforations (dimension L) in American 
Standard Dimensions for 35mm Mo- 
tion-Picture Short Pitch Negative Film 
(PH22.93-1953) is 18.66 + 0.015 in. This 
amounts to an allowable deviation about 
the aim of +0.08%. All such tolerances 
apply immediately afier cutting or perforating. 

To illustrate the variation in film 
dimensions that can occur within ASA 
tolerances immediately after perforating, 
a random group of 259 samples of 35mm 
motion-picture negative film from differ- 
ent perforators was recently measured for 
average longitudinal pitch. Dimension L 
was calculated from the average pitch 
measured with a 10-in. shrinkage pin 
gauge’ and the data are plotted as a 
frequency distribution in Fig. 1. 

A frequency distribution is simply a 
convenient means of showing how many 
samples in the group measured a given 
dimension. It may be seen that the dis- 
tribution is “‘normal,” that is, the largest 
number of samples have a measurement 
corresponding to the mean and an 
approximately equal number have higher 
and lower values, tapering off to a “‘tail” 
at each end of the distribution. It is im- 
portant to note that a small number of 
samples have measured values farthest 
from the mean, as in any normal dis- 
tribution, even though they are still within 
ASA tolerances. The significance of this 
freyuency distribution of film measure- 
ments will be enlarged upon in a later 
section. 
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Fig. 3. Change of dimension 1 with tem- 
perature for black-and-white 35mm mo- 
tion-picture negative film at nominal ASA 
(PH22.93-1953) dimension in equilibrium 
with air at 70 F at time of perforating. 
Relative humidity is constant at 60% RH. 
Dimension L is the length of 100 consecutive 
perforation intervals. 


Relative Humidity 

It has been repeatedly pointed out and 
is very well recognized that all photo- 
graphic films will change size with change 
in the relative humidity of the surround- 
ing air. This is a reversible and tem- 
porary dimensional change. When the 
relative humidity increases, the film 
dimensions will increase, and when the 
relative humidity decreases, the dimen- 
sions become less. Incidentally, it is worth 
while noting that when a film expands, 
the perforation hole size becomes larger, 
and when a film contracts, the hole size 
becomes smaller. 

The humidity coefficients of expan- 
sion, expressed as a percentage, for East- 
man _ black-and-white motion-picture 
negative films on cellulose triacetate sup- 
port are as follows: 


Length direction: 
0.007% dimension change/1% RH 


Width direction: 
0.008% dimension change/1% RH 


The slightly higher value in the width- 
wise direction is an inherent property of 
the cellulose triacetate film support and 
is due to its method of manufacture. It 
should also be recognized that these 
humidity coefficients are average values 
determined over the relative humidity 
range of 20-70%RH. 

The change of film dimension is not 
quite a linear function of relative humid- 
ity, as is illustrated in Fig. 2. This shows 
the effect of relative humidity on dimen- 
sion L for Eastman 35mm black-and-white 
motion-picture negative film. Here it is 
assumed that the ASA aim of 18.66 in. 
for dimension L coincides with equi- 
librium at 60% RH. Two envelopes are 
shown about this curve, the larger one 
corresponding to the ASA perforating 
tolerances and the smaller one cor- 
responding to the range for two-thirds 
of the samples perforated in the group 
illustrated in Fig. 1. It is quite apparent 
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from Fig. 2 that a substantial change from 
the 60% RH condition can cause differ- 
ences in dimension L which are much 
greater than those caused by normal 
variations in perforating. Moreover, it 
should be realized that any dimensional 
changes caused by humidity are over 
and above those due to other causes, 
such as perforating. 


Temperature 


As film changes size with relative 
humidity, so does it change size with 
temperature. This also is a reversible or 
temporary change. The thermal coeffi- 
cients of expansion, expressed as a per- 
centage, for Eastman motion-picture nega- 
tive films on cellulose triacetate support 
are: 

Length direction: 
0.0030% dimension change/1 F 


Width direction: 
0.0035% dimension change/1 F 


Here again the widthwise coefficient 
is slightly higher than that in the 
length direction. It is evident that a 1% 
change in relative humidity causes over 
twice as large a dimensional change as a 
1-deg Fahrenheit change in temperature. 
The effect of temperature at constant 
relative humidity on dimension LZ for 
Eastman 35mm motion-picture negative 
film is shown in Fig. 3. It is assumed 
that the ASA aim of 18.66 for dimension 
L coincides with a temperature of 70 F, 
and envelopes are shown about the curve 
similar to those in Fig. 2. 

In practice, there is frequently a par- 
tial cancellation of the dimensional 
changes caused by temperature and by 
relative humidity. For example, as the 
temperature increases, the relative 
humidity often drops and the net dimen- 
sional change in this case may well be a 
decrease in size due to the predomi- 
nating effect of the decreased humidity. 


Processing and Aging 


The effects of processing and of aging 
on the dimensions of photographic film 
are combined for the purpose of this 
discussion. Aging shrinkage was dis- 
cussed in some detail by Fordyce, Cal- 
houn and Moyer.‘ 

The magnitude of the film dimen- 
sional change due to photographic proc- 
essing is dependent on the residual sol- 
vent content of *e film, the processing 
and subsequent drying conditions, and 
to some extent on the previous moisture 
history of the material. In some cases a 
slight increase in film dimensions may 
actually result if the film is stretched a 
small amount in the processing ma- 
chine. For Eastman inotion-picture nega- 
tive film on cellulose triacetate support, 
Fordyce et al.‘ reported a lengthwise 
processing shrinkage of 0.06% and a 
widthwise shrinkage of 0.07%. As was 
pointed out, these values were observed 
after strips of the film were tray processed. 

To obtain a measure of the processing 
dimensional change under trade condi- 
tions, 22 pre-exposed rolls of Eastman 
Tri-X Panchromatic Negative Film, 
Type 5233 (35mm), from the same 
emulsion number, perforated on the same 
perforator, were developed in 22 different 
commercial processing machines in New 
York, Rochester and Hollywood. The 
deviation in average film pitch (after 
conditioning to standard temperature 
and humidity) was measured shortly 
before and after processing. The result- 
ing change in dimension in the length 
direction is shown by the frequency dis- 
tribution curve in Fig. 4. ‘The average 
processing dimensional change was 
—0.03%, with values ranging from 
+0.02 to —0.05%. This range is to be 
expected in view of the different process- 
ing conditions that can be encountered. 
Agreement with the earlier published 
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Fig. 4. Change in longitudinal pitch as a 
result of processing 35mm Eastman Tri-X 
Panchromatic Negative Film in different 
commercial laboratories. Film samples 
were from same emulsion number and per- 
forated on same perforator. Original and 
final measurements made after conditioning 
to 70 F and 50% RH. 


lengthwise value of —0.06% for tray 
processing is considered good. 

Following »rocessing, film continues 
to shrink wich time. Fordyce, Calhoun 
and Moyer‘ reported the rate of shrink- 
age of processed triacetate 35mm motion- 
picture negative film up to nine months 
when freely exposed to 78 F and 60% 
RH circulating air. Keeping tests have 
since been completed up to six years on 
these same films, with the results indi- 
cated in Fig. 5. After six years, the com- 
bined effects of processing and aging 
shrinkage varied between 0.12 and 0.24%. 

Figure 5 indicates the range in film 
aging shrinkage that has been observed 
in the laboratory for the majority of films 
tested. Most of the films will have a 
shrinkage midway between the extremes 
shown. This is illustrated in Fig. 6 which 
shows the combined processing and aging 
shrinkage of 35mm motion-picture nega- 
tive film plotted as a frequency distri- 
bution after both one and six months at 
78 F and 60% RH. 
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Fig. 5. Processing plus aging shrinkage (lengthwise) of proc- 
essed triacetate negative motion-picture film after keeping at 78 
F and 60% RH. Controlled tests on strips freely exposed to circu- 
lating air. Original and final measurements made after conditioning 


to 70 F and 50% RH. 


Adelstein and Calhoun: 
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Fig. 6. Processing plus aging shrinkage of triacetate negative 
motion-picture film after keeping at 78 F and 60% RH. Controlled 
tests on strips freely exposed to circulating air. 
length direction for 45 emulsion numbers tested at different times. 
Original and final measurements made after conditioning to 70 F 
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DEVIATION FROM 0.1866 PITCH, % 


3 


TIME, YEARS 

Fig. 7. Deviation from standard pitch of processed triacetate 
negative motion-picture film as measured in the trade. Data 
are corrected to the temperature and relative humidity of perforat- 
ing. 


It should be emphasized that Figs. 5 
and 6 were obtained from laboratory tests 
under carefully controlled conditions and 
the variations observed are primarily due 
to the inherent properties of the film. 
However, the rate of shrinkage is very 
dependent upon temperature and humid- 
ity conditions, the tightness of the film 
roll, whether the film is in a taped or un- 
taped can or is exposed to the air, and 
the amount of air circulation if freely 
exposed to air. Therefore, the variation 
in aging shrinkage found in the trade is 
somewhat greater, although the amount 
of shrinkage tends to be less, than in the 
laboratory tests. This is best illustrated 
in Fig. 7 which shows the per cent devia- 
tion from standard pitch of processed 
triacetate motion-picture negative films 
measured in the trade. The data are cor- 
rected to the temperature and relative 
humidity of perforating. They also in- 
clude small pitch deviations due to 
perforating in addition to processing and 
aging shrinkage. 
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Fig. 8. Processing plus aging shrinkage (lengthwise) of proc- 
essed triacetate positive motion-picture film after keeping at 
78 F and 60% RH. Controlled tests on strips freely exposed to 


circulating air. Original and final measurements made after 


In addition to tests on negative film, 
long-time aging shrinkage tests have also 
been continued on processed triacetate 
35mm motion-picture positive film. 
Three year’s keeping was reported by 
Fordyce et al.‘ and six-year data for the 
same films are shown in Fig. 8. These 
results agree with the extrapolations made 
in the earlier paper. The higher shrink- 
age of this positive film compared to the 
negative film is noted. 

Figure 9 shows the six-year aging 
shrinkage values on processed Koda- 
chrome Commercial 16mm Film on 
acetate propionate support. These re- 
sults are somewhat lower than those 
previously extrapolated from the one- 
year shrinkage measurements.‘ Although 
Ektachrome Commercial Film, Type 
7255 (16mm) has been in production only 
a relatively short time, the data in Fig. 
9 also indicate the aging shrinkage that 
can be expected for this film. 

A comparison of Figs. 5 and 8 will show 


conditioning to 70 F and 50% RH. 


the different aging characteristics of 
Eastman motion-picture negative and 
positive films as indicated by replotting 
the data as shown in Fig. 10. It is noted 
that after aging six months at 78 F and 
60% RH, both films show approxi- 
mately the same degree of aging shrink- 
age. However, it would be very wrong to 
conclude that the aging properties of 
these materials are similar. After six years 
at this keeping condition, the positive-type 
film has shown a shrinkage of approxi- 
mately 0.4% compared to 0.18% for 
the negative. 


Stacking or Cancellation of Errors 


The different factors which can con- 
tribute to the deviation of motion- 
picture film from standard dimen- 
sions have been discussed separately. 
Film dimensions as observed in practice 
will be the result of the combined effect 
of these contributing factors. These 
may either accumulate by the time of 
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Fig. 9. Processing plus aging shrinkage (lengthwise) of proc- 
essed 16mm film on acetate propionate support (Kodachrome 
Commercial and Ektachrome Commercial Films) after keeping 
at 78 F and 60% RH. Controlled tests on strips freely exposed to 
circulating air. Original and final measurements made after con- 


ditioning to 70 F and 50% RH. 
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Fig. 10. Typical processing plus aging shrinkage (length- 
wise) of processed triacetate motion-picture film after keep- 
ing at 78 F and 60% RH. Controlled tests on strips freely ex- 
posed to circulating air. Original and final measurements made 
after conditioning to 70 F and 50% RH. 
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Fig. 11. Examples of the frequency dis- 
tribution of dimension L for 35mm tri- 
acetate motion-picture negative film. (A) 
Observed distribution due to perforating; 
(B) distribution calculated by combining 
(A) with variations due to processing and 
six months aging; and (C) distribution cal- 
culated by combining (B) with a relative 
humidity variation of 45-65%. 


use and result in a significant deviation 
from the cutting standard, or they may 
cancel so that the film dimension is 
very close to the standard. This stacking 
and cancellation is illustrated by the 
following example. While the data 
chosen are considered reasonable, they 
are intended to illustrate a_ principle 
and are not to be used as an indication of 
the exact conditions observed in the 
trade. 

Consider the variation that can 
occur in the pitch of motion-picture 
negative ‘iim. This is of considerable 
importance in the printing operation. 
The case is taken for 35mm triacetate 
motion-picture negative which is six 
months old. This is the approximate age 
of the negative at the time of the first 
release printing for theater use. Pitch 
is expressed in terms of dimension L, 
and the calculation of per cent deviation 
from standard is based on the 18.66- 
in. value for the raw-stock negative. 
Table I below indicates the range 
of dimension LZ that might be expected 
as a result of perforating, processing and 
aging shrinkage, and the humidity 
variation at the time of printing. 

The assumption was made that the 
negative was in equilibrium with 60% 
RH air at the time of perforating. At 
the time of printing, it was postulated 
that the film may be in equilibrium with 
air varying between 45% and 65% RH. 

It can be seen that the possible varia- 
tion of dimension ZL for six months old 


Table II. Variations in Dimension L for 35mm Positive. 


Deviation of dimension L from 18.70 in. 


2. Aging ofrawstochk ....... 
3. RH variation at time of printing. 


+0.05 to —0.08% 
0.00 to —0.05% 
+0.03 to —0.03% 


+0.010 to —0.015 in. 
0.00 to —0.010 in. 
+0.005 to —0.005 in. 


Total: 


+0.08 to —0.16% 


+0.015 to —0.030 in. 


| 


negative at the time of printing can vary 
from +0.02 to —0.32% fiom 18.66 
in. However, it shouldbe emphasized 
that this is the possible range that may 
be found. It is important to make the 
distinction between the range of values 
and the average values for film dimensions. 

Figure 11 (A) shows the frequency 
distribution of dimension LZ due to per- 
forating alone (these are the same data as 
in Fig. 1). Superimposed on this dis- 
tribution is the effect of six months aging 
shrinkage which is illustrated in (B). 
Added to this is the possible relative 
humidity variation that may be found 
at the time of printing, as indicated in 
(C). A frequency distribution of the 
humidities likely to be encountered in 
the trade is not available. However, it was 
assumed that generally the relative 
humidity would show a normal distri- 
bution within a range of 45-65%. 

The frequency distribution combining 
these three variables shows a fairly wide 
range. However, in the majority of cases 
the deviation of dimension L would be 
between —0.1 and —0.2% from 18.66 
in. 


PART II 
PRACTICAL SIGNIFICANCE OF 
DIMENSIONAL CHANGES 


The factors contributing to dimen- 
sional changes have been pointed out, 
and it has been demonstrated how the 
effects of these factors must be combined 
for any practical considerations. Al- 
though all the examples of dimensional 
change have dealt with dimension L 
and the pitch of motion-picture nega- 
tive, it is recognized that the same prin- 
ciples apply to other dimensions and 
to other films. 

The practical significance of dimen- 
sional changes can be illustrated by 
many examples in motion-picture work. 
In this section some problems in the 
printing of motion-picture film, in film 
dimension standards and in the photo- 
graphic recording applications will be 
given. 


The Printing of Short-Pitch Film 


It has been established that for opti- 
mum quality on continuous printers, 


Table I. Variations in Dimension L for 35mm Negative. 


Deviation of dimension L from 18.66 in. 


1. Perforating... 
. Processing and aging for 6 
. RH variation at time of printing . 


+0.05 to —0.05% 


—0.07 to —0.18% 
+0.04 to —0.09% 


+0.010 to —0.010 in. 


—0.013 to —0.033 in. 
+0.007 to —0.017 in. 


+0.004 to —0.060 in. 


Total: +0.02 to —0.32% 


Adelstein and Calhoun: 


the perforation pitch of the negative 
should be between 0.2 and 0.4% 
shorter than that of the positive raw 
stock. To accomplish this, negative 
films are manufactured with a perfora- 
tion pitch of 0.1866 in. (PH22.93-1953). 
This is approximately 0.2% shorter than 
the 0.1870 pitch used for positive stock 
(PH22.36-1954). In order that the pitch 
differential between the negative and the 
positive will stay within the desired 
limits, the contribution of all other 
causes to the pitch difference should be 
less than 0.2%. 

To illustrate the effect of short pitching 
the negative film, the typical aging 
shrinkage curves for motion-picture 
negative and positive film (Fig. 10) have 
been replotted as per cent deviation 
from 0.1870-pitch (Fig. 12). This illus- 
trates why negative film with low aging 
shrinkage may have a greater deviation 
from 0.1870 pitch than the positive 
film. 

The possible pitch variations of the 
negative at the time of first printing 
(six months) have already been dis- 
cussed. These are replotted in Fig. 13 
but in terms of per cent deviation of 
dimension LZ from 18.70 in. instead of 
the deviation from 18.66 in., to permit 
comparison with the raw-stock positive. 

It can be seen that the negative can 
vary from approximately —0.2 to 
—0.5% from 18.70 in. In addition to 
this variation of the negative, there are 
also possible variations in dimension L 
of the positive. These are listed in 
Table II. 

The assumptions are made that the 
raw-stock positive is reasonably fresh 
film taken from a can, and that it has 
not yet shown any large aging shrinkage. 
The equilibrium relative humidity of the 
positive was estimated as being within 
the range of 55 to 65%. The reasonable 
assumption was also made that both the 
negative and the positive are at the same 
temperature at the time of printing. 

The likely variation in dimension L 
of the positive (fresh and unprocessed) 
is considerably less than that of the 
negative (processed and aged). However, 
its variation must be added to the varia- 
tion calculated for the negative to ob- 
tain the differential at the time of print- 
ing. The frequency distributions in Fig. 
13 show the accumulation of dimension 
L variations for both films as the various 
factors are taken into consideration. 
In the majority of cases, the negative- 
positive difference will most frequently 
be within the desired 0.2-0.4% limits. 
However, it is possible for this difference 
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Fig. 12. Typical processing plus aging shrinkage (lengthwise) 
of processed triacetate motion-picture film after keeping at 78 
F and 60% RH, expressed as per cent deviation from 0.1870- 
in, pitch, Controlled tests on strips freely exposed to circulating 
air. Original and final measurements made after conditioning to 
70 F and 50% RH. (This is a replot of Fig. 10.) 


to be as low as 0.05% and as high as 
0.60%, depending on the perforating 
characteristics and aging shrinkage of 
the films and on the printing relative 
humidity. 

These variations for the different 
factors were chosen to illustrate condi- 
tions that might be encountered in the 
trade and are not intended to be used 
as a guide to all conditions that can be 
found. In fact, the variations are con- 
sidered to be conservative. The negative- 
positive pitch differences can be con- 
siderably larger if uncontrolled humidity 
conditions exist. 


Film Dimensions Standards 

The practical importance of film 
dimensions in the motion-picture in- 
dustry has resulted in numerous Ameri- 
can Standards on this subject. However, 
a misunderstanding regarding definitions 
or specifications for ‘“‘low-shrink” film 
which has grown up in regard to a num- 
ber of these standards needs clarification. 
One reason this misunderstanding has 
occurred is that quite arbitrary defini- 
tions were employed which were suitable 
only for the one specific purpose in- 
tended and then later were misapplied. 
Another reason is that the meaning of 
the term “‘low-shrink’ is indefinite 
and has changed with the years. Film 
considered low-shrink some years ago 
is not considered low-shrink today. 

Three groups of standards are in- 
volved. 


(7) Standards for the dimensions of 16mm 
film: These allow a cutting width of 
0.628 + 0.001 in. for ‘“‘low-shrink” 
.ilm instead of the usual 0.629 + 0.001 
in.? For example, PH22.5-1953 defines 
low-shrink film as film which does not 
shrink over 0.2% in up to 30 days at 
65-75 F and 50-60% RH after proc- 
essing. 
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Fig. 13. Examples of the frequency distribution of dimension 
L for 35mm triacetate motion-picture negative and positive 
films. (A) Observed distributions due to perforating; (B) dis- 
tributions calculated by combining (A) with variations due to 
processing and aging at the time of release printing for theater 


use; and (C) distribution calculated by combining (B) with esti- 
mated relative humidity variations at time of printing. 


(2) Standards for the dimensions of short- 
pitch camera film: For example, PH22.93- 
1953 specifies a perforation pitch of 
0.1866 in. for 35mm camera film instead 
of the usual 0.1870 in., and PH22.109- 
1958 specifies a perforation pitch of 
0.2994 in. for 16mm camera film in- 
stead of 0.3000 in. For satisfactory print- 
ing performance, only ‘“low-shrink” 
film is intended to be short pitched and 
it is defined in these standards as film 
which does not shrink over 0.2% in 
up to 30 days at 65-75 F and 50-60% 
RH after processing. 

(3) Standards for test films used for various 
purposes such as sound focusing and flutter 
tests. Such films should retain their 
dimensions as accurately as possible for 
their useful life, which may be several 
years. Some test film standards specify a 
shrinkage limit of 0.2% for up to 30 
days at 65-75 F and 50-60% RH after 
processing (e.g., PH22.98-1955), while 
others specify a shrinkage limit of 0.5% 
for 7 days at 120 F and 20% RH after 
processing (e.g., PH22.43-1953). 


These definitions for low-shrink film 
have been misinterpreted as meaning 
that such films will never shrink more 


than the limit indicated. This is quite 
untrue because the two definitions are 
based on short-time tests under normal 
or accelerated conditions and do not 
correctly predict the long-time shrink- 
age of different kinds of film, as shown 
by the data in Table III. This is because 
different kinds of film may have different 
characteristic shrinkage curves, as illus- 
trated by the crossover of the two curves 
in Fig. 10. 

Since the existing definitions for “‘low- 
shrink film” in American Standards are 
no longer meaningful, revision is re- 
quired. This question has been referred 
to the Film Dimensions Committee of 
the SMPTE with the suggestion that it 
recommend improvements in_ these 
standards to eliminate possible mis- 
understanding. 


Instrument and Data Recording 

In addition to the motion-picture field, 
dimensional control of film is important 
in many phases of instrument and data- 
recording photography. Photorecording 
has grown tremendously since the end 
of World War II, in military, commercial 
and scientific applications. Some of these 
applications have quite different re- 


Table III. Average Lengthwise Shrinkage Characteristics of Current Eastman Motion- 


Picture Films. 


Film Base 


Processing and aging shrinkage, % 
30 Days 7 Days 6 Years 


78 F,60% 120 F,20%. 78 F, 60% 
RH* RHt RH 


Triacetate 
Triacetate 


Eastman Negative Films.. 
Eastman Positive Films . . 
Kodachrome Commercial 
and Ektachrome Com- 
mercial Film (16mm). . 


Acetate-propionate 


0.15 0.18 
0.15 0.40 
0.25 0.22 


0.08 
0.08 
0.12 


* Approximate condition used to define low-shrink film in a group of American Standards such as 


PH22.5-1953. 


¢ Condition used to define low-shrink film in a group of American Standards such as PH22.43-1953. 
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quirements from those of theatrical or 
industrial motion-picture photography. 
Conventional motion-picture negative 
and reversal films in 16-, 35-, and 70mm, 
or greater width, are used in some 
recording applications. For others, 
special emulsions are coated on motion- 
picture film support, and in some cases 
topographic aerial film is used. 

Film dimensional changes are impor- 
tant in some recording applications and 
not in others. In metric (photogrammet- 
ric) photography it is desired to measure 
accurately the distance between certain 
points on the film. In some cases ac- 
curately spaced fiducial marks or ref- 
erence grids can be exposed on the 
film,’® and in missile-tracking photog- 
raphy, stars or accurately positioned 
ground objects may serve as reference 
points." Measurements are then made 
from the reference marks, so that any 
uniform dimensional change is un- 
important. This procedure is highly 
recommended wherever possible. How- 
ever, dimensional changes are generally 
somewhat greater in the width direction 
than in the length of the film, and this 
type of linear distortion cannot be readily 
corrected. Linear distortion can be 
minimized by preventing large changes 
in the average dimensions of film where 
possible (for example, by control of 
temperature and humidity) or by using 
topographic aerial film, which is more 
uniform in length-width properties than 
motion-picture film. 

In some military recording applica- 
tions, control of ambient temperature 
and humidity is difficult or impossible. 
For example, recording cameras on a 
missile launching site may stand out in 
the sun for hours. All extremes of climatic 
and space conditions may exist which 
will cause greater dimensional changes 
in the film than normally occur in com- 


mercial motion-picture photography, 
Where measurements on film are neces- 
Sary, greater and greater accuracy is 
continually required. These factors lead 
to increased concern about dimensional 
changes in the film. 

In some types of photographic data 
processing, electronic devices are con- 
trolled by tiny dots (density differences) 
on the film. If the film is guided from 
one edge, a dimensional change might 
shift the dot pattern enough to cause a 
malfunction of the device. In other ap- 
plications, actual physical interference 
may occur if the film is allowed to ex- 
pand excessively. The importance of 
temperature and humidity control can- 
not be overemphasized. 

There are so many different types of 
cameras and applications in recording 
photography that it is impossible to do 
more than point out a few general 
sources of difficulty that may be en- 
countered from film dimensional 
changes. Each particular application 
needs to be engineered with its specific 
requirements in mind. 


‘CONCLUSIONS 


Film dimensions are standardized at 
the time of cutting and perforating and 
subsequently vary with conditions and 
age in a fairly well-defined manner. 
The variations in dimensions of film at 
the time of use may be additive or may 
cancel, depending on circumstances. 
Every kind of film will show some spread 
in each of its dimensions, which is best 
understood by means of a frequency 
distribution curve. It is hoped that the 
present discussion will clarify some of 
the questions which arise in equipment 
design and film use, particularly for 
engineers who are new to the motion- 
picture or photorecording fields. 
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Double-System Recording and 
Editing With Video Tape 


It is customary in the motion-picture industry to record and edit sound and picture 
separately. The procedure affords vastly improved production flexibility over 
single-system methods. This added flexibility can also be used to considerable 
advantage with video tape. A system has been designed to provide separate 
magnetic sound and magnetic picture records. 


VIDEO-TAPE RECORDERS have 
their respective recording heads posi- 
tioned so as to apply sound to the tape 
approximately 9} in. ahead of the asso- 
ciated picture. While this is relatively 
unimportant when complete programs 
are recorded and played back, it must be 
very definitely considered when recorded 
segments are to be spliced together. At 
normal running speed, 9} in. represents a 
time interval of slightly more than 0.6 
sec. In the editing of recorded material, 
one must always make certain that a 
suitable silent interval of this duration 
exists wherever a splice is to be made. If 
precautions are not taken, undesirable 
transition effects, such as an interval of 
“‘wrong sound” at the splice, may be en- 
countered. 

Despite this problem, it is often possible 
to perform editing operations that are 
satisfactory for many purposes, especially 
if appropriate consideration is given the 
matter during the original shooting. 

Although acceptable in many cases, 
such single-system editing has certain 
limitations, recognized throughout the 
motion-picture industry. The creative 
freedom resulting from separate handling 
of sound and picture records is consider- 
able. Not only is the sound-to-picture 
offset problem avoided, but in addition, 
either record may be disassembled and 
reconstructed independently of the other. 
Music, sound effects, laughter, narration, 
etc., may readily be added to the original 
soundtrack through re-recording and 
dubbing processes. Similar adjustments 
may readily be made to picture conti- 
nuity to enhance effectiveness. Also, prob- 
lems associated with the correction of 
“fluffs’”’ are usually much easier to solve 
when sound and picture are separate. 

Double-system editing techniques have 
been available in motion-picture pro- 
duction for many years; and, in replac- 
ing the former photographic methods of 
video recording, tape procedures should, 
if possible, include the same flexibility. 

More than a year ago, with these 
thoughts in mind, a project was set up at 
NBC to provide facilities and to devise 
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procedures that would permit a video- 
tape recording service embodying as 
many as possible of the desirable features 
and production conveniences of the 
photographic process while taking full 
advantage of all of the resources of the 
new medium. 

While work on this project is con- 
tinuing, equipment has been installed 
in the NBC Burbank Studios for the rou- 
tine performance of double-system re- 
cording and editing operations. The 
arrangement of equipment, and, to some 
extent, the manner of use is illustrated 
in Fig. 1. 

Sound is recorded on an RCA PM 
66 16mm sprocketed magnetic recorder 
and on the video-tape recorder while 
the picture is fed to the video-tape re- 
corder and to the kinephoto monitor 
which, in turn, is photographed by a 
standard 16mm _ single-system video 
recording camera. In addition to the 
recording of picture and program sound, 
a third signal called edit sync is intro- 
duced. This signal consists of bursts of 
about 40 to 50 cycles of 3000-cycle tone 
at intervals of one second. Interspersed 
between each burst is an aural identifying 
count. A master 16mm magnetic film of 
more than one hour in length and con- 
taining this signal has been prepared and 
is normally played during each record- 
ing on a device called the Edit Sync De- 
layer. By means of the multiple heads on 
the Edit Sync Delayer, each recorder — 
the video-tape recorder, the single- 
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system photographic camera and the 
magnetic sound recorder — has its re- 
spective record marked with an identify- 
ing seconds beep. The Delayer insures 
that the marks denote time coincidence 
on all records. Edit sync is applied to the 
cue track of the video-tape recorder, the 
optical track of the kine recording, and 
to a special 50-mil track adjacent to the 
program sound on the magnetic sound 
film. 

The Edit Sync Delayer is shown in Fig. 
2. The film path of a standard PM 66 
magnetic recorder has been altered so as 
to accommodate the additional magnetic 
heads in proper position for the delay 
required. Added flexibility has been pro- 
vided in the device so that each of the 
heads may be arranged for either record 
or playback. This feature is used, for 
example, if subsequently additional 16- 
mm kinescope recordings are to be made 
by transfer of Edit Sync and picture from 
the previously recorded video tape. 

Here the edit sync, previously recorded, 
bears a significant relationship to the 
picture but requires additional delay be- 
fore being fed to the photographic camera. 
This is readily obtained by threading a 
fresh roll of magnetic film into the Edit 
Sync Delayer, and using the appro- 
priately spaced pair of heads to record 
and playback. 

During editing operations, the 16mm 
kinescope recording serves as a work 
print. The editor proceeds in generally 
the manner employed with other mo- 
tion-picture work prints and associated 
magnetic soundtracks using, more or less, 
the conventional tools and equipment — 
editing machines, synchronizers, splicers, 
rewinds, etc. Video tape, as such, is not 
involved in this phase of the work. By 
means of the edit sync it is possible to 
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Fig. 2. Edit Syne Delayer. 


establish sound sync at any point. The 
edit sync beep and count may be read 
by the several special readers provided. 


Locating Cut Points 


Figure 3 shows a reader for both 
program sound and edit sync on the 
16mm sound record. It is possible to 
locate precise cut points rapidly and 
accurately with these devices. Actually, 
the edit sync signal provides a reference 
on all records quite similar to that pro- 
vided by printed edge numbers. Printed 
numbers, as such, are not practical with 
the present nonperforated video tape be- 
cause tape speed is not a precise constant. 

As indicated above, the normal pro- 
cedure is to treat the editing operations as 
though video tape were not involved. 
Editing the work print and soundtrack 
continues to the point where all con- 
cerned are satisfied. Usually, a final 


Fig. 3. Reader for program sound and 
edit sync on 16mm sound record. 


composite track is then made containing 
those modifications and additions con- 
sidered desirable. When a final check 
indicates this is to be in order and com- 
patible with the edited picture, the crea- 
tive phase of the editing operation is 
deemed to be at an end. At this point, 
the video-tape cutter retires to the rela- 
tive quiet of his cutting room with the 
necessary taped segments and a precise 
log of all cuts to be made. This log is com- 
piled during the editing of the work 
print. He then proceeds to make the 
cuts and splices in exact accordance with 
logged directions. Here again a special 
reader has been designed to facilitate the 
rapid location of precise points on the 
tape indicated by edit sync (Fig. 4). 
Special hand-type rewinds (Fig. 5) move 
the tape through the reader. The splicer 
is a modified Ampex unit. 

To provide a means of locating precise 
frames between successive edit sync 
bursts, an interpolating rule has been 
devised with 24 divisions in 15 in. to in- 
dicate equivalent work-print frames on 
the video tape. If the cutter’s log calls for 
a cut at, say, 3:42 plus 4, he would locate 
3 min 42 sec by reader, develop out the 
burst, lay the rule down on the tape, 
and measure out 4 frames beyond the 
burst. The nearest frame pulse to the spot 
indicated by the rule would denote the 
location of his cutting line. 


Fig. 5. Rewinds for moving tape through the reader. 


Fig. 6. Frame pulses of Edit Sync System. Edit sync is here shown 
recorded in the audio track — an alternate to the cue track. 
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Fig. 4. Reader specially designed for in- 
dication of points on tape indicated by 
edit sync. 


It should be stated that the editing 
is invariably done with frame pulses 
(Fig. 6). Tests have indicated that un- 
desirable horizontal disturbances occur 
when noninterlaced fields are spliced 
together; consequently, the probability 
of “smooth” splices is less when field 
pulses are used. In our installation, frame 
pulses applied by all recorders represent 
the same field. 

The cutter proceeds to make each cut 
and splice indicated in the log. When this 
has been done, he attaches sync leader to 
the head end of the completed reel and to 
the head end of the final composite track. 
Sync leader consists of approximately 3 
min of identical edit sync recorded in 
the normal program soundtrack of a 
piece of video tape and a piece of 16mm 
magnetic film. When these are attached 
to their respective reels, due allowance is 
made for the 9}-in. sound-picture offset. 
He is then ready to make the final sound 
transfer. 

In preparing to make the transfer, 
both the reproducing magnetic recorder 
and the video-tape recorder are threaded 
at points near the start of the sync 
leader — the exact spot on each being de- 
termined by the known time of accelera- 
tion differences between the two ma- 
chines. In this way, approximate sync is 
established when the machines are 
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Fig. 7. Induction alternator used for driv- 
ing sound recorders and kine recording 
cameras at color field frequency. 


started and precise sync easily attained 
during the 3-min period in which sync 
leader is available. The operator achieves 
precise sync by listening to the “beep 


and cm signal from the two tracks 


on bi ‘ad phones and adjusting 
the phase « de magnetic recorder by 
differential transformer until precise co- 
incidence is obtained. The edit sync 
signal has been found satisfactory for this 
purpose. 

Once exact sync has been achieved 
and before all of the sync leader has run 


through, the operator switches the video- 
tape recorder to record sound only. He 
then continues to monitor picture and 
sound while the actual transfer is in prog- 
ress. If all splices are made carefully in 
accordance with directions, no problem 
with sound sync is encountered. In- 
herently the video-tape recorder and 
magnetic recorder will remain locked 
together since both are driven from the 
same timing reference. Normally, with 
monochrome, this would be derived from 
the 60-cycle power line. 

It should be noted that with double- 
system recording, the video-tape re- 
corder’s timing reference takes on new 
significance. It is essential that this is 
always related directly to the timing refer- 
ence driving the sound recorder, other- 
wise drift will make it impossible to 
maintain sound sync. In order to per- 
form these operations with color signals, 
it was found necessary to obtain suffi- 
cient power to drive the sound recorders 
and kine recording cameras at the pre- 
cisely controlled 59.94-cycle color field 
frequency. An _ induction alternator, 
specially designed and manufactured by 
the W. R. Turner Co., of Los Angeles, 
is used for this purpose. 

The device (Fig. 7) supplies 5 kw of 
regulated power at a frequency closely 
controlled by vertical drive signals from 
the color sync generator. 

These are some of the salient features 
of the system in current use at NBC. It 


should be noted that, except for the 
original recording and the final sound 
transfer, all editing operations are per- 
formed on relatively inexpensive equip- 
ment; also, that the handling of re- 
corded video tape is minimized. The Bod 
Hope Shows, An Evening With Fred Astaire, 
commercials for the Chrysler Corp., and 
several other programs have been 
handled, during the present season, by 
the methods outlined. 

On the Bob Hope Shows, which may be 
considered typical from the standpoint 
of technical requirements, two separate 
picture channels are normally recorded. 
One of these is fed from a single close-up 
camera, while the other represents the 
switched composite studio output minus 
the close-up camera. Since it is standard 
procedure to record double for protec- 
tion purposes, intercutting relationships 
under these circumstances must be 
maintained among four recorders. On 
the average one-hour program, approxi- 
mately 50 splices are used to make the 
final master tape. This is then re-recorded 
to provide broadcast protection. 

The procedures in current use appear 
quite practical and effective. We hope, as 
our experience increases, to improve and 
simplify them. Also, it is hoped that this 
paper may stimulate others, especially 
equipment manufacturers, to investigate 
the possibilities and requirements of 
double-system methods of video-tape 
recording. 


A Special-Effects Amplifier for Noncomposite or Composite, 
Monochrome or Color Television Signals 


A switching circuit has been designed to produce a doublet impulse transition of 
0.05 usec. The problem of clamping a color signal during the burst interval by 
means of crystal diodes is discussed and a solution presented. Nonlinear amplifica- 
tion of the switching data prior to regenerative clipping has been found to permit 
dependable switching with much smaller brightness changes. 


Reis THE INTRODUCTION of special- 
effects techniques for monochrome tele- 
vision in the late thirties, there evolved 
two philosophies concerning the proper 
location in the system at which the 
synchronizing signals should be com- 
bined with the video signals. One thesis 
has contended that the two signals should 
be united as soon as possible, preferably 
in the camera, while a second one has 
advocated the addition of the synchro- 
nizing pulses to the video information 
after the studio switching operations 
have been completed. The latter method 
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has been very widely accepted by the 
networks and local stations and until 
now it has been almost universal in its 
adoption. 

Color television, due to its compatible 
nature, has been processed the same as 
monochrome wherever possible and as 
a result, the addition of synchronizing 
pulses has also occurred after camera 
switching. 

When NBC began planning the new 
studios for Washington, D.C., it was 
decided to build the plant upon the 
concept of composite signal switching 
for both monochrome and color signals. 
There appeared to be many advantages 
from such operation: greater flexibility 
could be realized ; studio timing problems 
were simplified; and less equipment 
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was needed. This added up to reduced 
space, air conditioning and power. 
Naturally all the equipment associated 
with the creation of special effects had 
to be capable of handling the higher 
signal level when synchronizing pulses 
were present. There were in addition, 
however, many other problems which 
had to be solved before composite opera- 
tion could be as flexible as noncomposite. 
Further, it was immediately recognized 
that all the new apparatus in order to 
be universally applicable would have to 
function properly with both composite 
and noncomposite signals. With the 
above considerations kept in mind, the 
several systems components were ap- 
praised. From this survey, it became 
apparent that a new  special-effects 
amplifier would have to be designed since 
the existing equipment did not ade- 
quately satisfy the new requirements. 


Possible Circuit Improvements 


The heart of any special-effects ampli- 
fier is the fast-acting switch. One type 
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of switch' had been in use for several 
years and it was decided to see if any 
improvements might be made in it. 
Clamper diodes had been vacuum tubes, 
so it was decided to try to see if any of 
the new semiconductor diodes could be 
adopted for this purpose. Switching 
pulses had been shaped previously by 
regenerative clippers. Investigation 
showed that there might be other ways 
that could possibly prove to be superior. 
This was to be given further study. 
All of these facets and indeed any 
others which could effect improvements 
on previous amplifier designs were to 
be incorporated in the new unit. 


Amplifier Description — Input Stages 


The investigation has resulted in the 
amplifier shown in Fig. 1. The two pro- 
gram signals to be switched are fed to 
two identical feedback amplifiers V1 
and V2. The input goes to the triode 
half of a 6U8A and the pentode half 
acts as the output stage. Such an ar- 
rangement permits wideband interstage 
gain due to the reduced Miller capacity 
of the pentode. These two stages have 
approximately 15 db of feedback and 
a gain of 2. The impedance seen looking 
in at plate 6 of the 6U8A is 100 ohms. 
High-frequency compensation is ob- 
tained by proper adjustment of condens- 
ers C22 and C23 while the gain is 
adjustable by means of potentiometers 
Pi and P2. 


Clamper Considerations 


The output of V1 and V2 is fed to 
the halves of 6922-V3 connected as 
cathode followers. The grids of V3 are 
clamped so as to establish proper signal 
references for d-c coupling to the video 
switch. The clamper diodes are Hughes 
1N625 and 1N191 crystals connected 
in series. The reason for using two diodes 
may be understood if one considers the 
requirements for a clamper diode. 
First, the diode must have quick re- 
covery from the conducting to the non- 
conducting state. Second, it must have 
a very high back impedance and very 
low forward impedance. Third, it must 
have a very low capacity so as not to 
cause undue shunting at high frequencies. 

Silicon junction diodes, e.g., the 
1N625, meet the fast recovery time re- 
quirement (400 K ohms in 1 usec) 
as well as having the low forward and 
high back impedance characteristics. 
These resistances are about 200 ohms 
and 20 megohms, respectively. However, 
the capacity of the junction is about 
20 upuf which is much too high. On the 
other hand, the 1N191 is a germanium 
point contact diode having a capacity 
of 0.5 yf, a back resistance of a megohm 
and a recovery time of 3.5 ysec to 
400 K ohms. By using one of each 
in series, an entirely satisfactory ele- 
ment for clamping coler signals may be 
obtained. 


Composite color signals must be 
clamped during the burst interval. 
Since the clamping action results in 
essentially short circuiting the signal 
path, there must be a means provided 
to preserve the burst. This is accom- 
plished by use of antiresonant circuits 
comprising L1C27 and L2C28. The 
coils of each are adjusted so that the 
clamp pulse as viewed at TP-13 has a 
minimum of burst sine wave on its 
peak. 

As has been pointed out,? the optimum 
time constant for video clampers is 
2.5 usec. This is the product of the imped- 
ance of the clamper driver plus the 
clamper diode impedance times the 
capacity of the clamper condenser. 
The output impedance of V1 and V2, 
the ciamper drivers, has already been 
given as 100 ohms. The forward imped- 
ance of the 1N625 and 1N191 diodes 
are about 200 ohms each so that the 
total resistive component of diodes and 
driver is about 300 to 400 ohms and 
the clamper condenser is_ therefore 
about 6800 


Switch Considerations 


The desirable features which are 
found in semiconductors appeared en- 
couraging enough to warrant investi- 
gating their use in the switch. The 
Hughes HD-2109 has proven to be 
acceptable in all respects. It has the 
fast recovery time and low forward 
impedance required. The back imped- 
ance is rather low and the capacity is 
somewhat too high. However, 40-db 
rejection in the off mode is sufficient and 
the diode meets this requirement satis- 
factorily. 

In order to be able to balance out the 
switching component, a sample of the 
s‘vitch pulse which appears on the grid 
of V5 is injected in the same phase on 
its cathode. By properly adjusting the 
Black Balance Potentiometer P3, the 
switching pulse may be degeneratively 
neutralized so that none remains. Sim- 
ilarly, the capacity C34 may be ad- 
justed for optimum transitional symmetry 
which approaches the unit doublet 
impulse very closely. The elapsed time 
for peak-to-peak excursion of the doublet 
impulse response is less than 0.05 
usec (see Fig. 2) and the amplitude is 
approximately 3.5% of the signal ampli- 
tude. 

Output Ampli: -r 

The plate of the 12BY7A-V5 amplifier 
drives a two-stage feedback output 
amplifier. The 404A-V6 amplifier is 
d-c coupled to the shunt regulated*® 
output tube 6BX7-V7. This stage is 
noninverting and as a result, the feed- 
back is to the grid of V6. Without 
feedback, V7 has a terminated imped- 
ance of approximately 30 ohms. With 
the feedback loop closed, the resulting 
18 db of feedback lowers the output 


impedance to approximately 3 or 4 
ohms. 
Switch Driver 

A cathode follower 5687-V8 is used to 
actuate the switch. This stage has its 
grids clamped so as to maintain black 
balance in the switched output signal. 
Clamper diodes D5 and D6 are Hughes 
type 1N627. These are biased to +5v. 
With a 20-v keying or switching pulse 
at the grids of V8, the switch changes 
modes between +13 v and +29 v. 
With no pulse applied, the voltage on 
the cathodes of V8 is at +13 v and signals 
from input A2 appear at the amplifier 
output. 


Switch Pulse Processing 


The techniques of reshaping pulses 
are well known in the art and require no 
elaboration. However, the techniques 
for shaping the waveform from a tele- 
vision camera are an entirely different 
matter and require considerable effort 
to assure success. First of all, the output 
signal of the camera has high-frequency 
picture data and noise in it which tends 
to camouflage the desired pulse. Second, 
very few camera tubes have flat landing. 
Instead of having a uniform signal ~t- 
put from beginning to end of each -se 
or from top to bottom of each field when 
scanning a flatly lighted white area, 
they tend to have greater output in the 
middle of the scene than toward the 
edges thereby producing a waveform 
somewhat resembling a haystack. To 
produce a flat top rectangular pulse 
from such a waveform is indeed very 
difficult. Admittedly, shading may be 
introduced in an attempt to correct 
matters but the degree and form of the 
shading introduced are dictated by the 
appearance of the picture rather than 
by the appearance of the resultant 
pulse to be used for operating the switch. 
The usual shaping technique is to 
amplify the signal greatly, clip out a 
small se~ment, and amplify it sufficiently 
to drive the switch. 

The success or failure of such a pro- 
cedure depends on whether the portions 
of the line scan which are supposed to 
be black have smaller noise spikes 
going toward white than the amplitude 
of the scan at the end and beginning of 
blanking. If such be the case, it is obvious 
that a thin band exists parallel to the 
direction of scan where no signal data 
exist. If means are available for clipping 
off all data above and below this area, 
a suitable switching pulse may be ob- 
tained by sufficient amplification. 

If the above condition does not exist, 
there are two possible situations which 
may occur. An attempt may be made to 
move the clipping level or thin slice up 
toward white. The spikes rising from 
the black area toward white will be 
deleted but the edges adjacent to the 
end and beginning of blanking will 
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Fig. 2. Doublet impulse switching tran- 
sient at output of amplifier. 


become ragged due to the “‘haystacking” 
mentioned earlier. 

Conversely moving the clipping level 
down toward black will result in im- 
provement at the edges of the picture 
but will cause spurious keying or switch- 
ing to occur in the central portions of a 
picture. 

It is obvious that large amplification 
of the camera signal is essential followed 
by suitable clippers which can be ad- 
justed for picture content. The present 
unit has a high gain feedback amplifier 
consisting of 6BQ7A-V9 and 6BK7B- 
V10 each of which is connected as a 
shunt regulated stage.* With 18.6 db 
of negative feedback, the overall gain is 
approximately 80. 

In order to remove burst and chroma 
components from a color signal, a high 
Q antiresonant circuit comprising L3 
and C42 is connected in the cathode of 
6BQ7A-V9. This circuit degeneratively 
reduces the overall gain of the amplifier 
at subcarrier frequency by approxi- 
mately 27 db resulting in a luminance 
signal which is substantially free of 
chroma components. 

This signal is applied to both halves of 
12AT7-V12 whose grids are clamped by 
6AL5-V11. The bias on the grids of 
cathode follower V12 is controlled by 
means of the “Clip Level” Potentiometer 
P5. The output of V12 is coupled through 
diode D7 whose anode is referenced to a 
potential of +27 v by means of the zener 
diode D8. Thus when P5 is at ground po- 
tential, the cathode of V12 is at approxi- 
mately +12 v. All the sync, black and 
gray portions of the signal are clipped 
off in the grid of V12. Only the white 
portions of the signal appear at the 
cathode of V12. Diode D7 conducts and 
the same signal appears as the input 
signal, to 6BK7B-V13. The magnitude 
of signal, however, is not large enough 


Fig. 5. Input to V13, 3v peak-to-peak, with the 


“clip level” potentiometer P5 at ground. 
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Fig. 3. Input signal at J5, 1 v peak-to- 
peak. 


to trigger V13 and no output pulse is 
produced to drive V8. 

Increasing the potentiometer P5 in- 
creases the signal at the input to V13. 
When this level is sufficient to cause V13 
to operate, a keying pulse appears at 
the input of V8 which operates the 
switch. 

When the input to V12 is sufficient 
to raise its cathode potential above that 
established by D8, D7 becomes back 
biased and acts as a clipper for any 
further signal level increase. Thus V12 
acts as a negative clipper while D7 is a 
positive clipper. The two produce the 
thin “‘slice’”’ referred to above. 

In order to consider more clearly the 
operation of the circuit refer to Figs. 
3 through 9. 

Figure 3 shows a ten-step test signal 
with blanking and sync, modulated with 
subcarrier, and having a peak-to-peak 
amplitude of one volt. This waveform 
is introduced at J5 and appears at the 
input to V9. 

The same signal after amplification to 
a peak-to-peak value of approximately 
80 v in V9 and V10 is shown in Fig. 4 
as it appears at the input to V12. 
Note the absence of subcarrier due to 
the rejection caused by L3 and C42. 

Figure 5 shows the waveform appear- 
ing at the input to V13 with the “Clip 
Level” Potentiometer P5 at ground. 
Notice that only the white or top step 
of the test signal appears. The signal 
amplitude, 3-v peak to peak, is too small 
to unbias the regenerative clipper V13 
and no output appears at the input to 
V8. 

Increasing the clipping ‘evel at P5 
to approximately 17 v produces the 
waveform shown in Fig. 6 whose peak- 
to-peak amplitude is 17 v. This is suffi- 
cient to operate V13 and the pulse 
shown in Fig. 7 appears at the input of 


Fig. 6. Input to V13, 17 v peak-to- 
peak, clip level at 17 v. 


Fig. 4. Input to V12, 80 v peak-to-peak. 


V8. This keying pulse having an ampli- 
tude of 23 v peak to peak is sufficient 
to operate the switch. 

Increasing P5 to 30 v results in the 
waveform shown in Fig. 8 at the input 
to V13 while the corresponding keying 
pulse is shown in Fig. 9. The peak-to- 
peak amplitudes are the same, respec- 
tively, as in Figs. 6 and 7. It is apparent 
from Figs. 7 and 9 that the “slice” 
referred to earlier may be selected from 
any portion of the signal between black 
and white levels. Figure 7 is set at white 
while Fig. 9 is the seventh step above 
black or in the gray region. 


Nonlinear Amplification of Camera Signal 


Inspection of Figs. 6 and 8 reveals that 
the amplification of the camera signal 
by V9 and V10 is substantially linear 
due to the negative feedback used. To 
improve what might be termed the 
“switching resolution”’ it is necessary to 
reduce the thickness of the “slice” 
producing the switching pulse. Mani- 
festly, reducing the slice to (dE)/(d!), 
where E is signal voltage for brightness 
I, might not result in a perfect picture 
at the output but, with such a pulse, if 
the switching was not perfect, it would 
definitely be due to the signal from the 
camera and not due to the processing 
in the effects amplifier. 

To provide additional gain for the 
whole signal requires considerable design 
effort. Further, 80 v to drive the re- 
generative clipper is far more than is 
necessary and such high-energy, steep 
wavefronts contain high-frequency com- 
ponents which may contaminate the 
video signals being switched. 

The alternative approach has been to 
introduce nonlinear amplification so 
that only the brightness region of in- 
terest is subjected to full amplification. 
Figure 10 is a circuit diagram of the 


Fig. 7. Switching pulse at input to V8, 
23 v peak-to-peak. 
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Fig. 8. Keying at seventh step above 


blanking, clip level at 30 v. 


nonlinear amplifier. This circuit is in- 
troduced ahead of the input to V9. 
The signal is amplified in half of a 
6BQ7A from 1 v peak to peak to 2.6 v. 
This is fed to the clamped grid of a 
404A. The cathode resistor of the 
404A is 2700 ohms providing high 
degeneration and resulting in a signal 
of 2.6 v at the input to 6BQ7A-V9. 

The second half of the 6BQ7A is 
connected as a cathode follower with 
the cathode resistor of 3900 ohms by- 
passed with 100 uf condenser and con- 
nected by means of two 1N100 diodes to 
the 404A cathode. The voltage on the 
grid of the follower and hence that at 
its cathode is adjusted by a _poten- 
tiometer. 

The amplified signal appearing at the 
404A grid is inverted and appears with 
sync or blanking up and white down. If 
the follower grid is at ground potential 
small plate current flows and the fol- 
lower’s cathode potential is below that of 
the cathode of the 404A, the diodes are 
thus cut off and the 404A has low gain. 

If the voltage on the cathode of. the 
follower is increased by increasing its 
grid voltage to where the crystals just 
begin to conduct for the most negative 
excursions (white) of the signal appearing 
at the 404A cathode, the 100 uf bypass 
condenser now shunts the 404A cathode 
resistor and the gain of the 404A increases 
several times. Actually gain increases 
of 8 db may be easily attained. Ob- 
viously, this increased gain may be 
applied to any brightness level of the 
signal by proper adjustment of the 
follower grid voltage. Figure 11 shows 
the effect of such nonlinear amplification 
in the white region when applied to the 
signal in Fig. 6. 

The improvement realized by such a 
circuit may be appreciated from the fact 
that the required change in the “Clip 
Level’? Potentiometer is of the order of 
five to six volts in moving the clipping 
level between two adjacent steps when 
linear amplification is used. On the 
other hand, the same change in clipping 
level when nonlinear amplification is 
used requires two to three volts. Based 
on such data, it is possible to say that at 
least a 6-db improvement is possible or 
that the thickness of the slice has been 
reduced by a factor of 2. 

The situation may be further appraised 
in the following manner. The input 


Fig. 9. Keying on seventh step input to 
v8. 


AMP 
6BQ7TA 


Fig. 11. Nonlinear amplification of signal 
of Fig. 5. 


NON-LINEAR AMP 
404A 


CATHODE FOLLOWER 
6BQ7A 


Fig. 10. Circuit of non- 


linear amplifier. 


step signal having a value of one volt 
peak to peak contains 0.7 v of video. 
Each step represents a 10% or 0.07-v 
change of brightness. With linear am- 
plification, the clip level must be changed 
approximately 6 v for a change of one 
step; therefore, the ratio of brightness 
change to clip level is 0.0117 v to one or 
1.67% per volt. With nonlinear ampli- 
fication, the corresponding values are 
about half. 


Camera Control Tallys 


The unit is remotely controlled by 
means of a cable connecting to J15. The 
tallys are operated by relays #1 and #2 
which are actuated by 6BQ7A-V14 and 
V15. This circuitry follows conventional 
practice and it is felt that no further 
explanation is required. 


Clamp Pulse Generator 


Horizontal drive introduced at J9 
is amplified and shaped by half of 
6BQ7A-V16. The clamp pulse, which 
is developed from the front edge of 
horizontal drive, may have its delay 
varied by means of C58. The output of 
V16 is amplified in 6BQ7A-V17. The 
plate of the first half consists of a ringing 
circuit L4 and C59 damped by diode 
D13. The leading edge of the pulse is 
negative on the plate which back biases 
D13 and permits a pulse to appear at the 
output of V17. The next half cycle 
which is positive on the plate forward 
biases D13 causing it to conduct and 
thus damps out that pulse. The positive 


pulse at the input to 5687-V18 likewise 
rings the transformer Tl in a similar 
fashion, the diodes D14 and D15 damp- 
ing all succeeding pulses after the first 
negative excursion. 

Pulses of various amplitudes are ob- 
tained by the resistive divider R118 
through R122. 


Voltage Regulator 

Several circuits require well-reguiated 
voltage sources. The video clamp pulse 
generator and the switch circuit require 
very stable potentials to assure mainte- 
nance of black balance in the switched 
viteo output. Regulated +285-v power 
is fed to the unit and additional regula- 
tion is provided by 12AX7-V20, 6BX7- 
V19 and OB2-V22. The circuit uses 
V20 as a high-gain amplifier. The 
stage is so connected that variations in 
the +285-v source appear on one grid 
while load variations appear on the other 
grid. The resultant of the two effects 
are amplified and d-c coupled to the grids 
of V19 which acts as the “D” tube. A 
negative reference potential is required 
(in this case minus 105 v) and is supplied 
from the circuit using D16 and OB2-V21. 


Conclusions 


Several of these units have been built 
and installed, and are in operation in 
various studios. They have been found to 
operate very satisfactorily in either mono- 
chrome or color installations and plants 
using both composite and noncomposite 
video switchir.g. 
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Considerations for Automatic Real-Time 


Flight Determinations 


Methods currently used for the reduction of tracking data are extremely costly. 
Availability of “real-time” data is highly desirable. Capabilities and requirements 
are discussed for ‘“‘Super-Theodolite,” an automatic, rea!-time theodolite with three 
specific techniques: electronic angular measurement, analog-to-digital conversion, 
and measurement of focal-plane tracking error. 


A NEED EXIsts for automated instru- 
mentation capable of providing digitized 
real-time data of high accuracy on missile 
ranges. The purpose of this paper is to 
suggest the integration of certain proven 
techniques leading to the development of 
automatic optical tracking instrumenta- 
tion capable of providing digitized real- 
time data of high accuracy. 


Tracking Instruments 


The two main types of tracking instru- 
ment presently in use on missile ranges 
are (1) cinetheodolites and (2) tracking 
telescopes. The first category includes the 
Askania and the Contraves E. O. T. S; 
and the second, the ROTI (Mark I and 
Mark IT).! 

Trajectory data, obtained photo- 
graphically by all of these instruments, 
include azimuth and elevation angles of 
the instrument line of sight, and the 
time. The position of the target with 
respect to the center of the reticle, i.e, 
the tracking error, is measured on a 
reader and added to the angles indicated 
on the scales to provide the actual 
angular direction of the target at the 
instant the picture was taken. At present, 
the time required for data reduction is 
about eight to ten days. 


The Automated Range 


An “automated” range would have a 
cinetheodolite station, operating without 
human attendance, which would supply 
accurate trajectory data directly out of 
the instrument, thus obviating the neces- 
sity for data reduction.? Data available 
Presented on May 5, 1959, at the Society’s 
Convention in Miami Beach by Earle B. Brown, 
Farrand Optical Co., Inc., Bronx Boulevard 
and E. 238 St., New York 70. 

(This paper was first received on April 9, 
1959, and in final form on February 3, 1960.) 
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at the time of flight are called real-time 
data. Real-time data require the meas- 
urement of both instrument line-of-sight 
direction and tracking error (if any). 
Accurate transmission, over considerable 
distances, of data acceptable to com- 
puters requires that these data be in 
digital form. 

Unattended operation would be of 
tremendous benefit in terms of manpower 
requirements. Many cinetheodolite sta- 
tions are in almost inaccessible locations 
and obtaining a sufficient number of 
tracking operators for all stations is a 
considerable problem. 

The three primary requirements for 
the cinetheodolite of the automated 
range are: automatic tracking of the 
target; automatic digital output of shaft 
position (azimuth and elevation of the 
line of sight); and automatic digital 
measurement oi tracking error. These 
requirements may be met with existing 
techniques to a degree of accuracy at 
least as high as that attainable with exist- 
ing instruments. 


The Super-Theodolite 


An instrument which may eventually 
be developed to meet these requirements 
has been given the name of “Super- 
Theodolite.” Two specific techniques are 
involved: digitization of shaft position 
and digitization of tracking error. It is 
obvious that if automatic measurement 
of tracking error is possible, then auto- 
matic tracking would also be possible. 


Digitization of Shaft Position 


Our solution for the required digitiza- 
tion of shaft position is the use of the 
Farrand Inductosyn and of analog-to- 
digital conversion techniques which have 
been developed for use with it. 

The required accuracy for trajectory 


By EARLE B. BROWN 


measurement is very high: 15 to 30 sec- 
onds of arc is now achievable with cine- 
theodolites; it is desirable to improve this 
accuracy if possible, and certainly it must 
not be degraded. Ten seconds of arc may 
be a reasonable goal for the Super- 
Theodolite. 

A number of shaft digitizers are avail- 
able, but very few of them have the neces- 
sary accuracy capability which, for 10 
seconds of arc, corresponds to 17 binary 
digits. Seventeen-digit units utilizing 
optical code discs are being built. This 
seems to be near the limit for this type of 
device. An 18-digit unit has been con- 
structed for the Inductosyn and with the 
more accurate components which have 
recently become available an accuracy 
of 20 digits is possible. It seems doubtful, 
however, that an instrument can be 
realized with mechanical parts capable of 
maintaining this degree of accuracy. 

The Farrand Inductosyn is an elec- 
trical angular or distance measuring 
device consisting of electrical windings 
deposited on glass plates. It is essentially 
an analog device. Its utility in a digital 
measuring system is that it provides data 
of an extremely high order of accuracy 
(one second of arc), which is higher than 
that provided by any direct digital de- 
vice or by any other analog device oper- 
ating throughout 360° of rotation. 

The electrical windings are in the 
form of hairpin turns. Conventionally, 


TWO WINDINGS IN 90° 
SPACE PHASE 


Fig. 1. Schematic of electrical windings 
and coupling waves of Farrand Inducto- 
syn. 
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Fig. 2. Block diagram of 
analog-digital converter. 
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one disc has a multiple-turn, two-phase 
winding. Figure 1 shows, schematically, 
the form of the windings and of the 
coupling wave between the two discs. 
The analogy to an electrical resolver is 
evident. If the two-phase winding is 
energized by voltages corresponding to 
the sine and cosine of a given angle, the 
output from the single-phase winding will 
be a sine curve of voltage against angular 
position, with a null at the position cor- 
responding to the input. 

Inductosyns are made with various 
numbers of turns or poles. In the 12-in. 
unit, which would presumably be used 
for a Super-Theodolite, there are usually 
360 poles, that is, 360 nulls of the rotor 
output in each complete revolution. To 
avoid ambiguities, a coarse one-speed 
data system, utilizing a resolver or syn- 
chro, is used with the instrument. 

Two methods of approach to the 
attainment of shaft digitization of 18 or 
20 binary digits are: (1) direct digitiza- 
tion of the analog voltages of the Inducto- 
syn and (2) use of the instrument to 
couple direct digitizers in series. A unit 
of the first type was developed and de- 
livered to the Air Force in 1955.’ Figure 
2 is a block diagram of this system. It 
operates on the principle of development 
of sine and cosine voltages by the opera- 
tion of a digital counter. These voltages 
are built up until the rotor output of the 
Inductosyn is brought to a null. This unit 
was built before development of the 12-in. 
diameter Inductosyn. A 3-in. unit was 
used. This unit proved accurate to about 
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five seconds of arc — barely sufficient to 
achieve the design aim of 18 binary digits. 


As delivered, it achieved 17 units of 


absolute accuracy, thus demonstrating 
the capability of the technique. This first 
approach constituted a breadboard sys- 
tem. The electronic complexity of this 
approach is great and the second ap- 
proach is recommended for a field in- 
strument. 

It is not difficult to construct a small, 
compact and reliable shaft digitizer with 
a capacity of seven or eight binary digits 
and several varieties are available. In 
principle, two 7-digit units could be 
connected by a 64:1 gear ratio to provide 


a 14-digit output. This concept cannot 
be carried too far. For a 15-digit number, 
the incremental accuracy is one minute 
of arc, and at about this point, the ac- 
curacy that can be attained in gear trains 
begins to limit the results. 

The Inductosyn provides a means for 
obtaining a gear ratio without any gears. 
The output is similar to that of an elec- 
trical resolver, but has multiple nulls, 
therefore a conventional resolver coupled 
to an Inductosyn will, through a servo 
drive, operate at multiple speed, thus 
providing a means for coupling two small 
digitizers together without losing ac- 
curacy in a gear train. 
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Fig. 4. Digitizer, seven-stage model. 


A new type of low-capacity digitizer 
has been developed which offers some 
distinct advantages for application to the 
Super-Theodolite.‘ These advantages 
are: high-speed operation, absence of 
ambiguity, high readout rates and high 
reliability. This digitizer uses inductive 
coupling rather than commutation to 
permit high-speed operation and elim- 
inate the contact wear problem. Figure 3 
is a schematic of two stages. The measur- 
ine elements are pairs of discs with 


segmental printed patterns which give 
nearly square-wave coupling. These are 
connected in the thyratron circuit 
through rotary transformers. The state 
of each stage is determined by the state 
of each pair of thyratrons, one of each 
pair being conducting, the other cutoff. 
By principles similar to those which have 
been discussed in the literature,’ possible 
ambiguities are avoided. The state of 
each stage is controlled by the state of 
the preceding stage. The whole count 
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is invariably determined by the least 
significant digit and therefore cannot 
be in error by more than one bit. 

Readout is obtained by applying a pulse 
to the input circuit, thus firing the ap- 
propriate thyratrons which store the 
count in the system until it is cleared. 

An experimental 7-stage model of 
this digitizer was constructed (Fig. 4) 
and subjected to exhaustive tests, includ- 
ing 900 hours of continuous operation at 
a 1000/sec reading rate. There were no 
component failures and no change in 
accuracy, which was established at +1 
count. The unit illustrated is a bread- 
board, and does not appropriately indi- 
cate the size in which it could be 
achieved, especially with transistor cir- 
cuitry. 

This type of digitizer would be used in 
the Super-Theodolite in the manner indi- 
cated in Fig. 5 to provide 18-digit ac- 
curacy. Two pulse converter units would 
be used, one of 6-digit and the other of 
7-digit capacity, coupled by an Induc- 
tosyn “electronic gear ratio” of 64:1. 
The six finest digits would be provided 
by a counter which develops a voltage to 
match the 64-speed servo error signal. 
This counter is of the same type as that 
utilized in the counter type of digitizer 
described above. 


Digitization of Tracking Error 


There are a number of ways in which 
the automatic measurement and digitiza- 
tion of tracking error may be approached, 
among them, one- or two-dimensional 
detector mosaics, binary-coded focal 
plane masks, digitization of analog signals 
from optical scanners.*?7 Our recom- 
mendation, based upon the construction 
of a device utilizing this technique, is 
digital counting along the scan lines of a 
television pickup tube. We have used both 
analog and digital techniques for detect- 
ing a target object in a television field of 
view. Instrumentation of the digital 
approach is shown schematically in 
Fig. 6. 

The control unit is a master oscillator, 
which, operates a binary counter to 
represent the distance of the scan beam 
along the scan line. By deriving the scan 
itself from this oscillator, synchroniza- 
tion is assured and drift in the channel 
is eliminated. In the device which has 
been constructed, the counting rate was 
7 mc, which permits a frame rate of about 
20/sec for a 500-line picture, or about 
6/sec for a 1000-line scan. 

The occurrence of the target signal 
pulse in the video output of the detector 
stops the count and transfers the ac- 
cumulated count into a shift register 
through a transfer matrix. This arrange- 
ment is necessary because available forms 
of shift registers cannot accumulate 
counts with sufficient speed to operate 
directly from the oscillator. The transfer 
from the binary counter is a parallel 
transfer. 
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A coincidence gate is shown in the 
diagram, operated from the stop pulse 
so as to prevent the transfer of a second 
count into the shift register. This gate is 
opened after each frame. Thus, the sys- 
tem will indicate the position in the field 
of view of the first object giving a signal. 
Various techniques may be used in the 
video channel to discriminate among 
targets, especially in night operation, 
when stars will become targets. With a 
12-in. aperture, the system should detect 
7th magnitude stars. ; 

To read out information, a drive-out 
oscillator is provided to clear the shift 
register of its stored count. This count 
comes out in serial form, although 
parallel readout could as readily be 
provided. The count appears in the 
output only when an external read com- 
mand opens the output gate. 

Figure 7 shows the corresponding 
channel for the other direction, in which 
the scan lines are counted. Here the 
counting rate is sufficiently low that the 
shift register can be driven directly from 
the clock pulses at the end of each scan 
line. The output section is the same as for 
the previous channel. 


System Characteristics 


This system should be used with an 
optical system of the general scope of the 
ROTI. With a focal length of the order 
of 100 in., the accuracy of the tracking 
error digitization would be about 4 
seconds of arc, so that the overall system 
could provide an accuracy of 18 binary 
digits, or about 5 seconds of arc. It is 
possible that mechanical tolerance would 
limit the system accuracy to 15 seconds 


Brown: 


Fig. 6. Digitization of an image-orthicon scan line (X-channel). 
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Fig. 7. Image-orthicon line count ( Y-channel). 


or so. This is somewhat better than is 
presently available with cinetheodolites. 

Our experience with television systems 
seems to indicate that the target dis- 
crimination capabilities of such a system, 
using an optical aperture of the order of 
12 in. would be at least as good as that 
achieved by human operators using avail- 
able tracking telescopes. 


Ranging Capability 


The addition of PULSAR Optical 
Ranging Equipment to the Super- 
Theodolite would provide capability for 
ranges up to perhaps 10 miles, using 
optical retroreflectors on the targets. 
The accuracies attainable with this 
equipment are consistent with the posi- 
tional accuracies defined by 15-sec track- 
ing. Thus it would be possible to have, 
for relatively short ranges, a single-sta- 
tion trajectory measuring system. 
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A New Convertible Projector 


for 35mm and 70mm Film 


A projector of basically new design is intended for the dual purpose of projecting 
either 35mm or 70mm film, at either 24 or 30 frames/sec. The different projection 
lenses are prefocused in precision fittings for ready interchange. Optical and 


magnetic soundheads are integral assemblies. 


Conversion from either film size 


to the other, and frame rate change, takes but a few minutes. 


A SUCCESSFUL ROAD SHOWING of 
70mm films with increased image areas, 
and as many as six soundtracks, has 
created a need for a projector which 
would show both 70mm and 35mm films. 
The projector to be described, the Na- 
tional “Seventy,” is a recent design de- 
veloped to meet the specific requirements 
of high-quality projection and sound per- 
formance, with reliability of operation, 
and simple conversion between the two 
film formats. 

The projector mechanism (Fig. 1) had 
to be made larger, not only for better 
threading clearance but also to accom- 
modate the wider and higher film frame, 
the gate, 


particularly objectives 


larger sprot kets, and 
the 


greater 


trap, 
projection 
with their diameters for better 
light transmission, distribution and finer 
definition. 

Che optical clearance throughout this 
National exceeds 


“Seventy” projector 
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the requirements of present-day high-out- 
put arc lamps, and anticipates future re- 
quirements for apertures as large as 
{/1.5. The shutter, a two-blade cone 
type, intersects the light from the arc at a 
plane very close to the film in the aper- 
ture, to achieve a high light-transmission 
efficiency. The intermittent mechanism 
is a Geneva movement with a 90° pull- 
down. The shutter at frame 
speed, with two light pulses per frame. 
Width of the shutter blades is adjust- 
able to permit higher than normal light 
transmission for drive-in theaters, where 


rotates 


some ‘“‘cheating’? may be permissible in 
view of the generally lower screen bright- 
ness levels. 

The film trap and gate (Fig. 2) have a 
curved film path to help stiffen the film 
frame in the gate, thus reducing the ef- 
fect of buckle under the often-encoun- 
tered high light intensities.* Both the 
gate and the trap have heavy cast-iron 
frames. The curved film-supporting rails 
in the gate are formed of highly polished 
fine-grain cast-iron, a surface which has 
proven to have excellent sliding and 
* Willy Borberg, “Effect of gate and shutter 
Jour. 


characteristics on screen image quality,” 
SMPTE, 66: 623-627, Oct. 1957. 
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wearing properties. The flexible pressure 
straps in the film trap, which hold the 
film against the gate curves, are Teflon 
with steel backing. Teflon, as a sliding 
contact surface, is practically self-lub- 
ricating and has a stable frictional drag. 
The gate tension is, of course, adjustable 
and self balancing. Interchangeable aper- 
ture plates are slide-in type, and fit 
firmly in place in dovetails. 

The lens holder (shown in Fig. 1) has 
received particular attention in this new 
construction. Its rigidity is such that the 
heaviest lenses, plus eventual front at- 
tachments (anamorphic lenses) are held 
firmly and vibration-free on the optical 
axis of the projection system. Each lens 
is clamped in a tubular adapter. For 
projecting a 70mm film, where the film 
center coincides with the optical center, 
the adapter is concentric with the lens 
holder. For a 35mm optical sound print, 
the adapter has an 0.049-in. offset for 
proper lens alignment on the optical 
axis. The adapter also serves to position 
a newly inserted lens at its proper focus 
distance from the film plane. The focus 
adjustment knob, below and in front of 
the lens holder, is calibrated and num- 
bered so that any lens may be considered 
prefocused after a change has been made. 

Unit construction, with both the 
curved gate and the lens holder carried 
on the same slide, is a novel feature. 
After cpening and closing the gate, as for 
threading, the lens returns to its accurate 


Fig. 2. Film trap and gate sets for 35mm and 70mm film. 


Fig. 1. Operating side view. 
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Fig. 3. Cooling air flow through the film 
trap. 


focus position with regard to the film 
plane. The arrangement permits liberal 
threading clearance between trap and 
gate, and allows a lens to stand very close 
to the film. There is practically no limita- 
tion on lenses with short back focal dis- 
tances, as are often found on short-focal- 
length, wide-angle projection lenses. 

While threading the film, its frame 
position with respect to the aperture 
opening may be seen through a built-in 
magnifying lens in the gate. A large 
hand knob, conveniently placed below 
the lens holder, can turn over the mech- 
anism to check that the movement is in 
its locked position, and not engaged in 
pulldown. 

Cooling of the film, the film trap and 
gate, and the shutter compartment is 
entirely by forced air. A }-hp compressor 
is supplied with each projector for de- 
livering air under about 4 pounds pres- 
sure. This air is channeled through the 
film trap, the aperture plate, and the 
gate, and escapes from slots surrounding 
the film frame at the aperture, as shown 
in Fig. 3. Both sides of the film are thus 
washed by air. All film contacting parts 
are effectively kept at a low temperature, 
and the film itself derives some benefit of 
cooling. 

The shutter housing and its stray light 
baffles are separately served by a self- 
contained, low-pressure ventilating sys- 
tem, which operates from a centrifugal 
exhaust fan on the motor shaft. This 
fan pulls air through louvers in the shut- 
ter housing and expels it on the non- 
operating side of the machine. 

For use with short-focal-length projec- 
tion lenses, provision is made for the in- 
sertion of an aperture lens (Fig. 4) 
which will reduce vignetting and im- 
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Fig. 4. Aperture lens. 
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Fig. 5. Threading diagram. 
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prove the screen light distribution and 
light transmission efficiency. The arc 
side of the shutter housing is equipped 
with a slide-in frame into which can be 
mounted a heat-reflecting filter or a field 
lens for proper spot shaping at the film 
aperture. Arc lamps designed for 70mm 
and 35mm operation do not necessarily 
require such a lens. 

The optical and magnetic sound re- 
producers are integral parts of the pro- 
jector head. The film paths are as shown 
in Fig. 5. A single front compartment 
door encloses the entire film path of the 
projector, as well as of these two sound 
units. The magnetic head assembly has a 
power-driven sprocket to pull the film out 
of the feed magazine, through the 
stabilizer system and past the pickup 
heads. Separate 6-track and 4-track 
pickup heads are employed. It is merely 
necessary to thread the film in front of 
one or the other. Threading guidance is 
provided so that the 35mm or 70mm film 
passes the proper pickup head. 

The use of separate heads may result 
in some saving. It is quite possible that 
the 4-track cluster may wear out before 
the 6-track cluster. With separate heads, 
this cluster can be replaced by itself. 


Fig. 6. Nonoperating side view. 


In a combined 10-track head, both clus- 
ters become useless if one is worn. 

By the use of two threading paths, two 
accurately aligned heads on their own 
firm mountings are always available. 
Interchangeable plug-in heads sharing 
a common position could not maintain 
good tracking performance because they 
would have to be changed when going 
from one to the other film size. 

The optical soundhead is of conven- 
tional design with rotating gate, fly- 
wheel and damping devices. The exciter 
lamp and photoelectric cell are the same 
as used in the Simplex systems. 70mm 
film is not threaded through the lower 
soundhead, but is by-passed to the take- 
up sprocket. 

Cast aluminum is used on the upper 
and lower magazines (Fig. 6), for both the 
cases and the doors. They are equipped 
with a light for ease of observation. 
The reel spindles are }-in. diameter and 
are ball-bearing mounted to carry the 
heavy film load of a full 70mm reel. 
The take-up mechanism has a start as- 
sist to keep the film under tension when 
starting up .ake-up maintains even 
film tension vi about 8 oz from the be- 
ginning to the end of the reel. Film 
capacity is approximately 4500 ft. 

The gears and shafts of the mechanism, 
the intermittent movement and _ the 
framing device are enclosed in the main 
frame housing for protection and to per- 
mit splash lubrication (Fig. 7). Oil is 
circulated for adequate lubrication, with 
one indicator for oil level and another for 
flow, both visible from the operating side. 
The oil used is a standard automotive 
type, readily available in any locality. 

The drive motor is synchronous and is 
mounted to the main frame on the non- 
operating side. A very simple device 
(Fig. 8) has been worked out to change 
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Fig. 7. Nonoperating side view, cover re- 
moved. 


Fig. 8. 30-frame to 24-frame speed change 
device. 


the mechanism speed from 30-frame to 
24-frame, or vice versa. This is done by 
means of an internal gear on the mech- 
anism side, which at 30-frame speed is 
engaged by an external gear of the same 
pitch diameter, so that both gears work 
like a clutch, and have a transmission 
ratio of 1:1. At 24-frame speed, the 
motor is simply moved out and over, and 
a smaller external drive gear engages the 
internal gear. The speed reduction re- 
sults in 24-frame operation of the pro- 
jector. Conversion requires merely loos- 
ening two hand knobs and moving the 
motor mount to a preset position. 

To convert the mechanism from one 
film format to another requires about 


Fig. 9. National “Seventy” Projector installed. 


three minutes. Since no dual-purpose 
sprockets are used, the sprockets are in- 
terchanged. Each is securely clamped to 
an expansible shaft by one screw at its 
shaft center. This method avoids need- 
less replacements due to unequal wear, 
as could happen with dual-purpose 
sprockets. In the case of the intermittent 
sprocket, it has the extra advantage of 
minimum inertia load on the star- 
wheel, resulting in better steadiness and 
less wear. 

The pad rollers are not changed, but 
are merely swung to new centers on ec- 
centric locating studs. The film trap 
and gate assemblies are exchanged for 
their corresponding pair, and resilient 
fittings automatically join the air pas- 
sages. All interchangeable parts are 
color coded to indicate to the projection- 
ist whether the equipment is ready for 
35mm or 70mm film. 

Figure 9 shows the assembled projec- 
tor, with magazines and arc, on its ped- 
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estal. The projector may be tilted down 
about 21° and upward 12°. The tilt 
pivot is high and well forward on the 
pedestal, as in conventional 35mm pro- 
jector mountings. An adjustable bracket 
between lamp table and arc-lamp hous- 
ing allows the arc to be moved in three 
directions, for correct alignment with 
the optical path of the projector. 

The equipment is manufactured for 
the National Theatre Supply Company 
by the firm of Eugen Bauer of Stuttgart, 
Germany. It was designed by Christian 
Wacker, their chief engineer for new de- 
velopments. 

Discussion 

John Hayes (Bausch & Lomb Optical Co.): What 
is the curvature of your film gate? 

Mr. Borberg: The curvature is about 12 in. 

Mr. Hayes: That’s the same for both 35mm and 


70mm? 
Mr. Borberg: Yes. 
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Simultaneous Theater 


Reproduction of Four Lauguages 


Presentation of the scientific films which were prepared for the Atoms for Peace 
Conference at Geneva required multilingual sound. In order to provide a sophisti- 
cated performance, a four-theater complex was planned to present each film with 
simultaneous sound in the four official languages. Planning which led to the selec- 


tion of the method is discussed. 


I, ARRANGING AND PREPARING the films 
presented at the Atoms for Peace Con- 
ference in Geneva, a strict dividing line 
was drawn between films for entertain- 
ment and scientific films. It was felt that 
any attempt at entertainment would de- 
tract from the serious purpose of the 
technical films. Effects were used only for 
the purpose of enhancing or clarifying the 
content of the film and the use of music 
was limited to title and finale. Each film 
was carefully inspected to make sure of 
the scientific accuracy of the content. 

The films program covered such gen- 
eral areas as reactor technology, high- 
energy particle accelerators, and con- 
trolled fusion. Most of the films dealt with 
reactor technology and covered such sub- 
jects as fuel fabrication, research and 
power reactors, medical reactors, chem- 
ical processing, tracer diagnostics, brachi- 
otherapy and teletherapy. A 30-min film 
told the story of the high-energy accelera- 
tor program in the United States, and a 
55-min film on controlled fusion, based 
upon the Sherwood program, told the 
story of controlled-fusion experiments in 
America. 

The selection and preparation of 45 
films (90 reels) within a year demanded 
detailed planning. It was necessary to 
schedule reviews close to deadlines in 
order to assure that the films were suit- 
able for showing at Geneva. The follow- 
ing steps were used in review: review of 
outline and rough script; review of 
narration script; check of the rough cut; 
check of the answer print; and final re- 
production and sound transfer. 

Special attention was paid to the visual 
and narration script. Each script was re- 
viewed by a technical advisor either 
from the Atomic Energy Commission or 
from the staff of one of the National Lab- 
oratories. One of the members of the 
film branch worked with the advisor on 
the reviews. In unusual circumstances, 
where borderline information was in- 
volved, the technical director of the Office 
of International Conferences reviewed the 
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script, the rough cut, or the answer- 
print. These were detailed reviews, in 
which words were weighed and para- 
graphs often rewritten to correct faulty 
narration. During the period of rough- 
cut check and answer-print check, it 
was necessary for film branch personnel 
and the technical advisers to travel 
widely. Some of the best material 
originated on the Pacific Coast and was 
reviewed there. In many cases makers of 
the films were requested to make last- 
minute changes, and the transmission 
delays were frustrating, but the produc- 
ers all cooperated to a remarkable degree. 

As originally planned, the release 
print preparation would have been iden- 
tical to that used in the first Conference at 
Geneva. By this method four release 
prints were made and each optical sound- 
track contained a translation of the 
narration for the film in one of the four 
official United Nations languages. This 
plan was discarded because of the expense 
of four release prints, plus back-up 
prints in each of the languages, and also 
because the use of an integral or inter- 
lock sound technique would increase the 
film showing per minute of viewing time 
by a factor of three. It was decided that 
an integral or interlocked system would 
be economical and, at the same time, 
achieve a higher degree of sophistication. 
An internationally recognized expert, 
Ellis D’Arcy, was retained to survey the 
field and to make recommendations. His 
basic recommendations were used as out- 
lined below. 


The General Plan 


First, a 35mm projector was to be pro- 
vided for projecting color release prints 
with conventional CinemaScope mag- 
netic striping, the sound record being re- 
produced by a CinemaScope penthouse 
head. Four small theaters were planned, 
seating about 12 to 15 people. According 
to the plan, the projector would beam 
the visual via a front-surface mirror upon 
a back-projection screen of a special de- 
sign and the language could ke selected 
by the viewer by means of selector 
switches installed in a chair-side pillar. 
The volume could also be controlled from 
the chair. The only major change from 
the original suggestions was the sub- 
stituting of 16mm for 35mm projection, 


By LORIS M. GARDNER 


and the use of an interlocked rather than 
a single system. This change was made 
necessary because of the cost of enlarging 
many existing films from 16mm to 35mm 
and, since the screen would have a maxi- 
mum area of 30 in. by 40 in., the resolu- 
tion gain from the 35mm format would 
not be fully realized. For these reasons, 
it was decided to use 16mm methods. 

The field was surveyed to discover 
methods which were presently available 
to provide an integral language reproduc- 
tion with the visual of a 16mm film. The 
use of the new multitrack integral sys- 
tem devised by Auricon was suggested. A 
prototype system, consisting of a four- 
channel magnetic soundhead fitted to a 
JAN projector and driven by a four- 
channel amplifier was demonstrated. 
The four-head sound system operated 
within the width of the normal 100-mil 
stripe on the 16mm release Kodachrome 
print. The system worked well, and, if it 
had not been that it was, at that time, a 
prototype it would have been selected for 
use overseas. It was considered risky 
to use a prototype system in a site remote 
from the producer of the system. 

It was finally decided to interlock a 
projector and a magnetic film reproducer, 
which would have four languages re- 
corded upon it and four heads reproduc- 
ing. In the ensuing months, Magnasync 
Manufacturing Co. made four repro- 
ducers and one recorder-reproducer in- 
terlocned with RCA projectors. The sys- 
tem was engineered by the Lytle Corp. 
which also contracted to provide opera- 
tion and maintenance at Geneva. 


Presentation 


Two types of scientific films were 
planned for the Atoms for Peace Confer- 
ence. First, there were “‘program’’-type 
films that were presented to the United 
Nations for their showing in their Salles 
de Cinema. Ranging in viewing time from 
20 to 55 min, they were planned as 
a survey of the entire subject rather than 
a study of a detail or process. By an 
arrangement with the UN, the four-chan- 
nel sound reproduction was used in these 
films, as well as in the shorter films which 
were to be shown as one of the United 
States exhibits. The UN asked that the 
office of the International Conference 
establish a standard which would define 
the parameters of the four tracks upon 
the magnetic film. In cooperation with 
Lytle and Magnasync, this standard was 
established so that the films prepared in 
the United States and recorded upon the 
United States recorder, could be played 
back upon the United Nations re- 
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producer. In spite of the fact that the UN 
machine was procured from a different 
source, arrangements with Stancil-Hoff- 
man Co. insured that the recorder and 
reproducer matched. As it turned out, the 
sound reproduction resulting from the 
use of this method in Geneva was very 
satisfactory. Other nations supplied their 
films narrated in their own languages. 

The UN used an interesting method in 
interpreting and translating the narra- 
tion from the films of other nations into 
the four languages. They were all re- 
corded at the same time on the four tracks 
as a simultaneous interpretation. Four 
interpreters, provided with a reference 
script, viewed the film and interpreted 
the narration as if they were interpreting 
the speech of the speaker on the podium. 
This was quite successful, although a time 
lag was apparent. 

It is pertinent at this point to mention 
that the Russian exhibitors prepared five- 
track CinemaScope film in English, 
French, Russian, Spanish and German 
of their presentations on 35mm film and 
provided two 35mm American Cinema- 
Scope machines. During its first testing, 
it became apparent that the perforation 
on the film did not accurately match the 
sprockets in the penthouse head, causing 
multiple breaks in the film and tie-ups 


in the machine. Howard Tremaine, act- 


System 


A Multilingual Audio-Visual 


An audio-visual system has been designed with a 16mm rear-projection system, 


ing as our expert in Geneva, was able to 
help indicate a solution for this problem. 

Since the UN had many films to pre- 
sent, a three-time showing of each of the 
films during the period of the confer- 
ence was all that could be assured. Later, 
additional showings of these films were 
requested, and with permission of UN 
authorities we obtained the films and 
showed them in our own four small 
theaters. 

The four theaters extended across a 
short side of the balcony of the exhibit 
hall. Each contained 14 chairs, each 
chair equipped with a control box on a 
pillar. ‘This allowed the 
viewer to select any one of the four official 
languages, and to adjust volume of the 
track. The headphones were the con- 
ventional type, such as are used in radio 
work, so that complete exclusion of room 
noise could be obtained. The theaters 
were well designed and the chairs were 
comfortable. Back-projection screens pro- 
vided brilliant high-resolution pictures. 
The projection rooms were staffed by 
four men and a supervisor. Later, it be- 
came necessary to run longer periods of 
time each day because of the popularity 
of the exhibit, so another projectionist 
and two part-time assistants were added 
to the staff. 

Techniques were developed to allow 


control box 


electrically interlocked with a 16mm magnetic film reproducer which carries a four- 


language soundtrack. A selector switch and headphones at each seat in the audi- 
torium permit the auditor to select the desired language. 


As PART OF the United States partici- 
pation in the Second International Con- 
ference for the Peaceful Uses of Atomic 
Energy at Geneva, four small theaters 
were constructed for showing 16mm films 
on the use of atomic energy in scientific 
and industrial applications. The theaters, 
built by Lytle Engineering and Mfg. Co., 
of Culver City, Calif., under a contract 
with the Atomic Energy Commission, 
were constructed in a semicircle and 


utilized a common projection area. 
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Each theater (Fig. 1) contained 14 to 16 
seats and a rear-projection system with 
separate facilities for reproducing the 
soundtrack from a 16mm magnetic film 
in the four official languages: English, 
French, Russian and Spanish. Selector 
switches at each seat permitted selection 
of the desired language. 

The rear-projection equipment con- 
sisted of a metal framework supporting 
an RCA Model 400 16mm projector at 
one end and a front surfaced mirror at 
the other (Fig. 2). The picture, projected 
onto the surface of the mirror, reflected 
to a polarized-type screen (manufactured 
by Polacoat Inc.) to permit viewing in a 
high ambient light level. 


A projector control box mounted at the 
rear of the projection stand contains an 
interlock switch for electrically interlock- 


one person to operate two of the pro- 
jectors and reproducers. This was possi- 
ble only if one of the longer films was one 
of the two films being projected. 

The other type of films were the short 
ones called Vignettes. They were ex- 
tremely popular, both as to the character 
of the films and the method of presenta- 
tion, which was called the Multivox sys- 
tem. Requests for rental or purchase of 
these films ranged from the entire selec- 
tion of 90 reels to selected films, and came 
from many countries throughout the 
world. Libraries are now set up in 
Europe, and are planned for Asia and 
South America. The rigid scientific 
approach was pleasing to almost every 
one of our audience. 

The number of persons in the audience 
during the period of the show totaled 
15,186; total number of film showings 
was 1287. The magnitude of this effort 
may be appreciated by the fact that the 
small theaters each contained 14 seats 
and the average film run was about 12 
minutes. The number of times that each 
film was shown varied from a minimum 
of five to a maximum of 119. The average 
was about 50. The film that was shown 
only five times was entered too late to 
include in the catalog. The film that was 
shown 119 times was The Industrial 
Applications of Nuclear Explosives. 


By HOWARD M. TREMAINE, 
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ing the reproducer and projector motor 
systems, a pilot light to indicate when the 
system is in lock, and a start-and-stop 
switch. Two coding-decode switches 
associated with a go-no-go control sys- 
tem prevent the projectionist from in- 
advertently threading the wrong sound- 
track. The go-no-go system may be by- 
passed, if desired, by a switch on the pro- 
jection control box. 

A decoding device which is part of the 
go-no-go control system, is mounted be- 
tween the supply and take-up reels on the 
reproducer transport systems. The de- 
coding device houses a group of micro- 
switches which control the motor starting 
circuits. The placement of the decoder 
with reference to the threading path of 
the reproducer is shown in Fig. 3. 

Figure 4 shows how the go-no-go code 
is punched in the leader of the magnetic 
soundtrack. The soundtrack to be coded 
is threaded through a special punching 
device containing a group of holes in its 
upper portion, representing 0 to 9 and 0 
to 90. In practice, all holes except the 
desired code numbers are punched in the 
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Fig. 1. Interior of theater. Language selector is mounted at each seat. 
Boxes on rear rail are for the convenience of standees. 


film including an indexing hole. As an 
example: if the code number is to be 46, 
all holes except 40 and 6 are punched in 
the film. The distance between the index- 
ing hole and the soundtrack start sync- 
mark is 52 frames. Because the magnetic 
reproducer head is not visible in its 
shield, a second sync-mark is necessary. 
This second mark is placed at a distance 
of 27 frames from the indexing hole in 
the direction toward the sound start 
sync-mark. When threading the _ re- 
producer this sync-mark is placed at the 
upper edge of the left film gate at the pull- 
down sprocket, and is used as a sync- 
mark, rather than the sound sync-mark. 
When threaded properly, the sound start 
sync-mark will lie over the gap in the 
magnetic reproducer head. 

The coding dials on the projector 
control box govern the operation of the 
go-no-go system. The dials are set to the 
code number corresponding to the code 
number of the selected film. If the motor 
system is locked in and the code punched 
in the magnetic soundtrack leader corre- 
sponds to the code set up on the dials, 
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Fig. 3. Threading path of the magnetic 
reproducer. 
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the motor system will “roll’? when the 
start button is depressed. If the code 
punched in the film is wrong, the pilot 
light on the projector box will not light. 
This is an immediate indication that the 
wrong soundtrack has been threaded on 
the reproducer. 


Decoding Device 

The decoding device on the reproducer 
consists of a group of 20 microswitches 
which are normally open in their up- 
ward position. All switches falling under 
the code number are pressed downward 
by the pressure of the film on the micro- 
switches and complete the motor control 
circuits. All other switches in the decoder 
will remain open because their arms 
extend through the holes in the film. 
When the film is pulled downward by the 
rotation of the pulldown sprocket, a 
latch at the bottom of the decoder device 
opens, releasing the film and permitting 


Sound film roll 


Code punch 


Thread film through 
slot emulsion side down 


Fig. 2. An RCA Model 400 16mm Projector, with front-sur- 
faced mirror mounted for rear projection. 


it to run free of the decoding switches. 

The motor system is a conventional 
single-phase 115-v selsyn interlock, with 
provision for running the reproducer or 
projector separately. The lamp in the 
projector lamphouse is energized auto- 
matically when the motor system starts 
to rotate. 

The four-track 16mm magnetic film 
reproducer consists of a Mark IX trans- 
port system and playback amplifier- 
manufactured by the Magnasync Manu- 
facturing Co. These are mounted in a 
standard 7-ft cabinet-type relay rack. 
This rack also houses four power ampli- 
fiers which feed the headphone circuits 
in the theater auditorium. Four VU 
meters are provided to indicate the levels 
fed to the headphone circuits. The balance 
of the equipment consists of a powersupply 
for the playback amplifiers, jack strips, 
and an automatic monitoring system for 
the projectionist. Power for both the pro- 
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Fig. 4. Go-no-go code punched in leader of magnetic soundtrack. Distance between in- 


dexing hole and sync mark is 52 frames. 
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Fig. 5. Block diagram of reproducer system, 


jector and reproducing system is brought 
to a plug panel at the bottom of the rack 
and then distributed to the projector 
control box and projector, through cables. 
Approximately 2500 w is required for 
each theater. 

The projectionists’ automatic monitor- 
ing system consists of a motor-driven cam 
switch which alternately connects the 
projectionists’ headphones across each 
of the four language soundtracks every 
15 sec. This provides the projectionist 
with continuous monitoring of the four 
soundtracks. The four VU meters at the 
top of the rack serve to indicate the aver- 
age level fed to the auditorium headphone 
circuits. The meters are also used for 
lining up and setting the headphone levels 
before the day’s work starts. 

A block diagram of the audio circuits 
is shown in Fig. 5. At the left are four 
input circuits fed from four magnetic 
heads on the reproducer transport sys- 
tem, terminating in four playback ampli- 
fiers. The output from the four playback 
amplifiers passes through normal jacks, 
then to four Langevin Model 138SM 8-w 


Fig. 7. Soundtrack dimensions. 
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power amplifiers which feed the audi- 
torium headphone circuits. The 16-ohm 
output winding of the power amplifiers is 
terminated permanently in a 16-ohm 
resistive load. From the power amplifiers 
the signal passes through normal jacks 
and then to the selector switch boxes in 
the auditorium which contain a high- 
resistance volume control feeding a pair 
of Brush Electronics Model 705B dual 
crystal headphones. The selector switches 
are of such design that when a headphone 
circuit is switched from one language cir- 
cuit to another, the unused lines are 
terminated in a resistive load equal in 
value to the headphone circuit im- 
pedance. 

Since the headphones and the volume 
control ar> of high impedance, and are 


Fig. 6. 16mm four-track recording head. 


fed from a 16-ohm source impedance, 
they function as a bridging load across 
the output circuit of the power ampli- 
fiers. Thus, no change in level is re- 
flected between the headphone circuits 
when the headphones are switched from 
one language circuit to another. 

The cables feeding the auditorium 
headphone circuits are of special design, 
consisting of four twisted pairs individ- 
ually shielded, each shield covered with 
a cloth braid. The grounds to the shields 
are carried back to a single point ground 
connection at the reproducer rack. 

Each VU meter is connected across a 
600-ohm tap on the output winding of a 
power amplifier. This same winding is 
also used to feed the projectionists’ auto- 
matic monitoring system. 

The playback amplifiers are equalized 
in accordance with the ISO-SMPTE 
standard for reproducing 16mm mag- 
netic film. The signal-to-noise ratio of the 
entire system when referred to 2.5% har- 
monic distortion at 400 cycles is 58 db. 
The crosstalk level between the four re- 
producer circuits has an average of 54 db 
at 1000 cyces when a signal is applied to 
head number two and the crosstalk level 
measured at head number one and three. 

A four-track magnetic recording head 
is shown in Fig. 6, and the soundtrack 


Fig. 8. Rear view of the projection area for the four theaters. 
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placement dimensions in Fig. 7. Each 
soundtrack is 43 mils in width, and is 
placed on a center line between tracks 
of 135 mils. The recording head imped- 
ance is rated 10 ohms at 400 cycles. 
The recording amplifiers are designed 
to permit the four soundtracks to be re- 
corded either singly or in combination. 
Individual gain controls are provided 
on the front panel for each recording 
amplifier, and a variable bias current 
control on the rear chassis. The VU meter 
measures both the recording levels and 


the bias current for each recording ampli- 
fier. 

A rear view of the projection area for 
the four theaters is shown in Fig. 8. 
The exhibit at Geneva ran for the period 
beginning September 1 and ending Sept- 
ember 15, 1958. To assist the delegates in 
selecting subject matter for screening, a 
printed program in the four official 
languages was available. A hostess who 
spoke several different languages sched- 
uled the subject material selected by the 
delegates. 


Preparation and Transfer of 


Soundtracks to Four-Track Magnetic Recorder 


Ninety-three reels of narration, each in four languages, were prepared and trans- 
ferred to a special 4-track (Multivox) magnetic recorder. Problems of synchroni- 
zation and other technical problems were involved. 


DIFFERENT FILMS, com- 
prising 93 individual reels of narration, 
were prepared by the Army Pictorial 
Center to fulfill the requirements of the 
Atoms for Peace Conference at Geneva. 
Since each reel was to have four lan- 
guages, the number of individual reels 
to be transferred to the Multivox re- 
corder was a total of 372. 

The original source material, in most 
cases, consisted of a 16mm composite 
print in English. From this, translations 
of the narration were prepared in French, 
Russian and Spanish. Opening and clos- 
ing title music tracks were also made and 
special picture titles were prepared 
showing the title of each picture simul- 
taneously in all four languages. 

A “live” mix was then made of each 
narration and music. This was recorded 
on 35mm magnetic-striped film with 
appropriate start marks. Three 35mm 
magnetic reproducers and one 16mm 
optical reproducer were then interlocked 
for simultaneous transfer of all four 
languages to the 16mm_full-coated 
magnetic film used by the Multivox 
recorder. 

The problem of synchronizing Army 
Pictorial Center equipment, which is 
all 220-v, 3-phase interlock, with the 
Multivox which is designed for 110-v, 
single-phase selsyn operation, was solved 
by replacing the Miultivox selsyn 
motor temporarily with a 3-phase inter- 
lock motor to match our system, and by 
changing the gears to accommodate 


the 1200-rpm speed of this motor rather 
than the regular 1800-rpm motor. 

The problem of crosstalk between 
channels proved to be unusually severe 
because of the fact that the audience 
must use individual headphones rather 
than a common loudspeaker. The head- 
phones tend io screen out other extra- 
neous noises such as audience noise 
which would ordinarily completely mask 
out any crosstalk. The problem is fur- 
ther aggravated by the fact that the num- 
ber of words required for technical 
phraseology is completely different for 
different languages. The result frequently 
is that when there is a pause in the narra- 
tion of a given track the adjacent tracks 
continue at full level and can be heard 
because of the crosstalk. This was found to 
be true even when the measured crosstalk 
level was fully 43 db below normal sig- 
nal level. This fact resulted in the recom- 
mendation to the equipment manu- 
facturer that the tracks be reduced from 
85 mils to half that width so as to more 
than double the space between them. 
This did result in a reduction of approxi- 
mately 6 db in the crosstalk but it is still 
faintly audible during pauses.* Of course, 


* The apparent discrepancy between the 49-db 
(43 + 6) figure which we obtained and the 54- 
db value which Dr. Tremaine quotes in the 
accompanying paper can be explained by the 
different measuring method employed. We feel 
our measurements are more realistic in that they 
show the crosstalk existing in an unmodulated 
track when full modulation is taking place in both 
adjacent tracks simultaneously. 
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during actual modulation the crosstalk 
is completely obliterated and presents 
no problem. 


Interchangeability 

One other problem which arose was 
the matter of interchangeability of re- 
cordings made on other similar equip- 
ment. For example, the United Nations 
produced some films which were recorded 
on a similar multitrack recorder of dif- 
ferent manufacture. While the sound- 
tracks were quite satisfactory when 
played on the same machine on which 
they were recorded, differences of as 
much as 10 db appeared when recordings 
were interchanged. Fortunately, the 
inherent signal-to-noise ratio of magnetic 
recording is such that it was only neces- 
sary to readjust the playback gain of the 
various channels in order to obtain com- 
pletely acceptable reproduction of the 
interchanged tracks. 

Time did not permit us to make a 
thorough study of all the contributing 
causes of level differences; but two 
major causes can be cited: (1) lack of a 
precise standard for width and location 
of the individual tracks; and (2) lack 
of acommon standard for establishing the 
correct recording level. 

It is to be hoped that on any future 
project of this nature, there will be an 
agreement among the parties concerned 
—in advance of recording a large 
number of films—so that satisfactory 
interchangeability can be achieved. 
Presented on May 6, 1959, at the Society’s Con- 
vention in Miami Beach by George Lewin and 
Max Kosarin, Army Pictorial Center, 35-11 35th 
Ave., Long Island City 1, N.Y. 

(This paper was received on May 7, 1959.) 
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87th Convention 


Ambassador Hotel, Los Angeles, May 1-6 


Advance Program 


Since the Convention Postal Announcement was mailed earlier this month Program Chairman Herb 
Farmer has made no changes in the schedule of sessions. Instrumentation and High-Speed Photography will be more strongly 
represented than indicated earlier. Carlos Elmer of Traid Corp. and Bob Shoberg of Beckman & Whitley have been 
responsible for high-speed photography papers to relate chiefly to the Space Age topics for which Lloyd Goldsmith 
is Topic Chairman. Ben Hur will be shown for registered Convention members on Friday evening at MGM Studios. 
This special showing will be followed by a brief question-and-answer period. The Ladies Program includes a trip to 
Disneyland with lunch at the Disneyland Hotel; a glimpse (at least) of the famous Balboa Bay Club; and a visit with 
Edith Head, Paramount’s famous costume designer, and luncheon at the Studio. Wednesday evening is devoted to the 


cocktail party, banquet and dance. The traditional Coffee Club is sponsored by Hollywood Film Co. 

Information on reservations and hotel rates, published in the February Journal (p. 122), is included in the 
Convention Postal Announcement. Members are urged to be prompt in mailing reservations. 

If attendance at a session is now being planned for only a specific paper or two, inquire during the week before 


SUNDAY—MAY 1 


10:00-4:00 Registration in the Ambassador 
Hotel, Los Angeles 


MONDAY—MAY 2 
9:00 Registration 
10:00 GENERAL SESSION 


Historical Television Equipment and Materials Collections 
SYD CASSYD, Univ. of Calif., Los Angeles 

Current history recorded by television stations has a slender chance 
for survival because of the nature of magnetic tape, which can be 
wiped in a matter of seconds. To prevent this loss, historical tele- 
vision collections are being established in Washington, D.C., 
Hollywood and New York to preserve films, television-film and 
magnetic-tape recordings. Cooperation is urged to save this film 
material, especially the 1930 to 1949 period, and tapes in particu- 
lar from the beginning. 


Subjective Screen Brightness 

GERHARD LESSMAN, Bell & Howell Co., Chicago 

Subjective estimates of screen brightness do not correlate with 
photometry based upon the CIE, standard photopic luminosity 
function. Results of some preliminary measurements of subjective 
screen brightness at various color temperatures are reported. 
Computations based upon modified luminosity functions postulated 
for the viewing angle and brightness corresponding to motion- 
picture projection tend to corroborate these findings. A simple cor- 
rection factor based on color temperature is suggested for con- 
verting measured brightness into subjective screen brightness. 
An investigation to establish this correction factor is proposed. 


An Electrostatic Color Map Printer 
DONALD J. PARKER, Radio Corp. of America, Camden, N. J., 
and F. C. MYERS, Army Engineer Research and Deveiopment Lab- 
oratories, Fort Belvoir, Va. 
A feasibility model of an Electrofax Color Map Printer has been 
constructed and demonstrated under a contract with the U.S. 
Army Engineering Research and Development Laboratories, 
Fort Belvoir, Va. This machine is designed to print five color maps 
22'/» by 29-in. by optical exposure from 70mm cartographic sep- 
arations. The feasibility equipment uses liquid color Electrofax 
development with electronic flash exposure triggered photo- 
electrically from the paper. The machine is web fed, the paper 
transport being accomplished by means of air bearings. The Elec- 
trofax approach to tactical map reproduction greatly reduces the 
requirement for storage of large quantities of printed maps. It 
reduces the logistics problem to supply of raw materials. The make- 
ready time is a few minutes. 


the Convention by telephoning Program Chairman Herb Farmer (RIchmond 8-2311, Exts. 328, 269, 200). 


Synchronous Camera and Sound Drives 
LOREN L. RYDER, Ryder Sound Services, Inc., Hollywood 


The U.S. Army Signal School and Modern Trends of Audio- 
Visual Education 


MICHAEL J. VENEZIA, U. S. Army Signal School, Fort Mon- 
mouth, N.J. 


12:15 Get-Together Luncheon 
Guest Speaker: To Be Announced 


MONDAY AFTERNOON 
2:30 ACOUSTICS AND SOUND 


Controlling External Noise for Recording Studios 
DONALD P. LOYE, Consulting Engineer, Los Angeles 


Quite recently, oil wells have been drilled on studio properties, 
creating new noise and vibration problems. Solutions to these 
problems include the suitable location of each drilling site relative 
to studio activities; acoustical insulation of drilling derricks and 
associated machinery and the mounting of machinery on vibra- 
tion isolation mountings. 


New Sound-Retarding Doors for Motion-Picture Sound 
Stages 

D. J. BLOOMBERG, Republic Productions, Inc., North Hollywood; 
and M. RETTINGER, Radio Corp. of America, Hollywood 

After discussing the various factors determining the sound-re- 
tarding qualities of sound stage doors in general, various such doors, 
as used at Republic Studios, are described in detail. For the sake of 
convenience, they are classified as Inside Doors and Outside Doors. 
The former are double doors using a 1-in. cement plaster coating on 
each side of the steel frame of the door; the latter are solid con- 
crete doors, 6-in. thick, with an internal steel frame. 


Recent Applications of Acoustical Engineering Principles in 
Studios and Review Rooms 

WILLIAM B. SNOW, Ramo-Wooldridge Corp., Canoga Park, Calif. 
Designing the interior surface of a studio or review room for acous- 
tical control combines science and art in that some problems must 
be solved scientifically and others require subjective judgments 
made on the grounds of artistic validity. A specified reverberation 
characteristic can be obtained with fair accuracy, but other prob- 
lems must be approached more intuitively. Examples are given of 
solutions combining engineering and rule-of-thumb approaches. 


Transistorized, Portable, Magnetic Film Recording Channel 

Cc. E. HITTLE, M. RETTINGER and KURT SINGER, Radio 
Corp. of America, Hollywood 

A portable, magnetic film recording channel has been designed 
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with a transistorized mixer and recorder, plus some accessories. 
The mixer provides for switching, equalizing and mixing of up to 
four microphones. Two independent VU meters indicate record- 
ing and magnetic playback levels. Optional accessories consist of 
microphone impedance matching transformers, headset trans- 
formers, precision gain controls and transistorized compressor. 
A high-gain transistorized playback amplifier and bias oscillator 
are located in the recorder. The recorder is manufactured by the 
“‘matched-plate”’ method in which the structural support for the 
primary rotational elements is provided by two match-bored 
magnesium panels to effect flywheel suspension between two bear- 
ings rather than by cantilever fashion. 


Audio Scoring, Dubbing and Transfer Techniques 

Used in Video-Tape Productions 
JOHN D. SILVA, KTLA, Los Angeles 
Many video-tape productions require post-production addition 
of music and sound effects to the original dialogue. Various 
methods are employed including the use of an 8-track audio tape 
machine, incorporating control track, cue track and self-synchro- 
nizing features. The equipment allows up to seven audio tracks 
to be recorded in sync with any or all previous recordings. 


An Edit-Dubber System 
FRED G. ALBIN, Ryder Sound Services, Inc., Hollywood 


MONDAY EVENING 
7:30 OPTICS and IMAGES 


Fiber Optics — A New Tool in Electronics 

L. J. KROLAK, Radio Corp. of America, Camden, N.J.; R. NEU- 
HAUSER, Radio Corp. of America, Lancaster, Pa.; and W. P. 
SIEGMUND, American Optical Co., Southbridge, Mass. 

A program in fiber optics has been carried out by RCA for the 

past 24 years in cooperation with the American Optical Co. A 

unique method of stabilizing an airborne TV camera utilizing 

fiber optics is described. This system uses a vidicon picture tube 

with a fiber optics face plate and a flexible fiber optics bundle. Also 

described are a completely nonmechanical high-resolution TV 

system and a high-speed print-out device, both utilizing fiber optics. 


The Design of Zoom Lenses 
R. KINGSLAKE, Eastman Kodak Co., Rochester, N. Y. 


Zoom, or varifocal, lenses have been known since 1930, but they 
were seldom used until after World War II when they became 
generally applied to television cameras. During the past ten years 
several types of zoom lenses for 8 and 16mm motion-picture cam- 
eras have been developed. These are either mechanically or 
optically compensated, and necessarily contain many lens ele- 
ments. The optical design is difficult, and it is only recently that 
zoom lenses comparable to ordinary cine lenses have become 
available. 


Films for Machine Use 
HARRY BRUEGGEMANN, Tridea Electronics, Inc., South Pasadena, 
Calif. 

For the past hundred years, photographic films have been designed 
to the satisfaction of one judge — the human eye. Recently, how- 
ever, films have been used for machine read-out, and a new judge 
must be satisfied —- the light-sensitive cell. In nonphysiological 
applications of film, a fundamentally new engineering approach is 
required. 


A Single-Lens, Peripheral-Field Cinematic Process 
RICHARD VETTER, Univ. of Calif., Los Angeles 


Current research and training requiring driver, flight and gunnery 
simulation have stimulated efforts to develop practical and ef- 
fective cinematic means for presenting fields-of-view of up to 180°. 
A preferred system for simulating peripheral vision should utilize 
a single lens and film in addition to standard photographic and 
projection equipment. Thus far, major developmental problems 
have included poor resolution, image distortion, lack of light in 
photography, and low illumination in exhibition. The process 
under discussion satisfies the single-lens, standard equipment 
requisites and adequately resolves the commonly inherent prob- 
lems. It is currently in use in certain simulation installations. 


The Relationship of Anamorphosis to Object Distance 
WALTER WALLIN, Wallin Optical Systems, Inc., Tarzana, Calif. 
Conventional focusing of a cylindrical anamorphoser is found to 
result in a variation of anamorphosis as a function of object dis- 
tance. Since projection takes place at a fixed distance, the pro- 
portions of the screen image of an object vary with the distance at 
which the picture was taken. The nature of this function and pos- 
sible means of its control are discussed. 


The Effect of Composition of Altering Aspect Ratio in Printing 
DONALD NICHOLSON, Technicolor Corp., Hollywood 

When making prints from a negative with a given aspect ratio to 
positives of different aspect ratio or smaller image size, negative 
information is lost. This basic concept imposes restrictions on com- 
position when exposing a negative that is to be so printed. The 
reasons for these restrictions are considered for a number of stand- 
ard formats and printing methods. Diagrams are given which per- 
mit visualization of these composition requirements and limita- 
tions. 


Motion-Picture Camera Lenses 
J. D. HAYES and W. S. FUJIMURA, Bausch & Lomb Optical Co., 
Rochester, N.Y. 

Improvement in the quality of motion-picture equipment and 
materials necessitated by the large-screen presentation of films 
has required a re-evaluation of the optical characteristics and per- 
formance requirements of “professional type” motion-picture 
camera lenses. Highly corrected lenses, characterized by long back 
focal length, balanced illumination, flat field performance and high 
contrast have been developed for use with 35mm and larger format 
professional-type motion-picture cameras. 


TUESDAY MORNING—MAY 3 
9:00 FILMS IN INDUSTRY 


Film Communications in the Space Age 

ROBERT S. SCOTT, Douglas Aircraft Co., Santa Monica, Calif. 
The problems involved with exploring, interpreting and under- 
standing the Space Age are considered as a challenge to film com- 
munications. Examples of solutions include high-speed, infrared. 
and x-ray photography; remote control devices; missile-mounted 
cameras; the Earth as seen from distant missiles; and some new 
developments in animation. 


Planning and Production of Industrial Films for the Bell System 
H. L. VANDERFORD, American Telephone and Telegraph Co., 
New York 

The production of public relations and training films for the Bell 
Telephone System requires a staff thoroughly familiar with the 
telephone business as well as motion-picture techniques. About 
17 films are produced annually by the A.T.&T.’s film staff. One 
of the functions of the staff is to program production of films and 
associated materials of common interest to the major‘tv of the 21 
associated telephone companies where uniformity desirable 
and economies can be realized through centralized production. 
An annual film program may include various types of employee 
training films as well as films for public exhibition in the fcrm of 
science shorts, musicals, animated cartoons and screen plays. 


An Industrial Audio-Visual Department 

JAMES A. BOSTWICK, Audio Visual Dept., General Motors Photo- 
graphic, Detroit 

Extensive facilities and personnel are organized to produce 2 by 2 

slides for illustrations and motion pictures. The types of films pro- 

duced are described and samples shown. 


The X-15, the Case History of a Film 

WILLIAM M. BROSE, North American Aviation, Inc., Los Angeles 
The history of the production of a documentary film on the X-15 
is told from the film writer’s viewpoint. Recording the chrono- 
logical progress of this space research vehicle resulted in a 26}- 
min. program for public release. Evolution of the film from a 
series of engineering progress reports into a comprehensive review 
of the developmental period is discussed in detail. 
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TUESDAY AFTERNOON 
1:15 INSTRUMENTATION IN THE SPACE AGE 


Application of 35mm Sprocket Hole Film to Instrumentation 
Recording 

G. R. CRANE and J. W. STAFFORD, Westrex Corp., Hollywood 
Perforated-type film has certain inherent advantages as a record- 
ing medium. Performance characteristics of flutter, drift, skew and 
general operational stability of a typical transport system using 
35mm perforated film are given. Standard 5-mil cellulose acetate, 
as weil as 3-mil and 1'/»-mil Mylar base films are included at speeds 
from 9 to 126 in./sec. Analysis of performance serves to indicate 
advantages to be gained in applying sprocket-hole film to instru- 
mentation recording. 


A New Look at High-Frequency Magnetic Recording 
CHARLES E. ANDERSON, Ampex Corp., Redwood City, Calif. 
Hundreds of magnetic recorders are in use throughout the world 
as storage devices for television images; but there are relatively 
few instances of full use of the recorder’s capabilities in other 
fields. The possibility of using the ma, ietic recorder in new fields 
is explored. Improvements developed for nontelevision recording 
are examined for usefulness in television recording. 


Ultra-High-Speed Streak Camera Utilizing Mirror Optics 
JACK PATTERSON, Beckman and Whitley, Inc., San Carlos, Calif. 
Parameters for conventional sweeping-image camera design are 
exceeded through the use of a new mirror optical-relay sys- 
tein. This optical configuration allows all components to be ar- 
ranged in a simple ‘‘on axis’ design. The incorporation of mirror 
optics into streak camera design opens new areas of observation and 


new fields of application. 


Radio-Controlled Remote Starting and Automatic Syn- 
chronizing Device for Cameras and Recorders 

ARTHUR FLORMAN, MICHAEL SHRAYER and 
DOMINICK NOTTO, Flerman & Babb, Inc., New York 

A device for starting and synchronizing the Mitchell NC and the 

Magnasyne Mark IX recorder has been designed to be especially 

useful in situations where the setting or subject precludes the use 

of slates and clapsticks. It is activated by a remotely positioned 

radio control and only one switch is required to initiate the opera- 

tion. ‘The device may also be activated by means of a pocket- 


sized radio control 


A Transistorized Vidicon Camera for Industrial Use 
M. H. DIEHL and RICHARD J. CLARK, Studio © Industrial 
TV Eng., General Electric Co., Syracuse, N.Y. 

A compact, single-unit camera has been designed to be capable 
of high-quality television picture. Problems encountered in tran- 
sistorizing video, sync, sweep and power supply circuits are dis- 
cussed. There are four integrated optical accessories: remote focus, 
remote iris, remote turret and douser. Performance characteristics 
of the camera under conditions of shock and vibration, temperature 
extremes and high acoustical noise level are given. 


Cinetheodolite Measurements of Earth Satellite Orbits 
D. F. KEYES and D. L. TIEMANN, Naval Ordnance Test Station, 
China Lake, Calif. 

Askania and Naval Wearons Plant cinetheodolites at the U.S. 
Naval Ordnance Test Station, China Lake, Calif., are providing 
accurate measurements of artificial earth satellite orbits in a flex- 
ible, low-cost program. A natural outgrowth of many vears of 
experience using cinetheodolites to determine missile trajectories, 
the satellite observation program is extending the capabilities and 
usefulness of these precision instruments. 


TUESDAY EVENING 


8:00 Address by Krafft A. Ehricke, Director, 
Vega and Centaur upper-stage rocket 
programs, Convair (Astronautics) Di- 
vision, General Dynamics Corp. 


8:30 SPACE TECHNOLOGY 


Eyes for the Astronaut 
H. G. SENNERT and C. D. MAURER, Missile © Space Div., 
Lockheed Aircraft Corp., Sunnyvale, Calif. 

In the vast reaches of space unaided human eyesight is incapable 
of performing the myriad of required functions. There are nu- 
merous applications in which motion-picture and TV equipment 
become a powerful aid to the astronaut. Such applications impose 
new rigorous requirements on equipment design and performance 
and highlight a whole series of technical problem areas. The ur- 
gency of Space Age problems has served as a catalyst to trigger 
industry creative ability. Space applicat ons of motion-picture and 
TV equipment are a current reality. 


Direct-View Monitor for a Photo-Transmission System 
Employing Storage Tubes 

WILLIAM ARM, Fairchild Camera and Instrument Corp., Syosset, N.Y. 
The function of the Direct-View Monitor is to give an instan- 
taneous visual presentation of successive video frames as they are 
being transmitted from some remote position. Each frame is visu- 
ally retained, without noticeable deterioration, for at least 16 sec 
which is about twice the transmission time of one frame. If de- 
sired, any frame can be retained for a longer period. Two RCA 
7315 storage tubes are employed as display units. Each tube al- 
ternately displays every other frame. Thus, while one tube is writing 
a frame, the other is displaying the preceding one. Any completed 
frame can be retained for a longer period of time on one tube, 
while the subsequent frames are successively displayed on the other. 
Ihe logic circuits involved in switching the storage tubes and the 
general operation of the storage tubes and their associated cir- 
cultry are discussed. 


A Narrow-Bandwidth Video-Tape Recorder for Use in a 
Satellite 

JOSEPH A. ZENEL, Radio Corp. of America, Princeton, N.J. 

A magnetic tape recorder intended for use as a video recorder, 
that is, a storage device for television-originated images, has been 
developed. How the extremely smooth tape motion is obtained 
within the limited volume and weight permitted a recorder in- 
tended for a satellite is described. The novel design which has been 
developed also satisfies the requirement of very low power con- 
sumption. Electrical performance and physical characteristics are 
presented in detail. 


WEDNESDAY MORNING—MAY 4 


9:00 EQUIPMENT PAPERS and 
DEMONSTRATIONS 


(See the Directory of Equipment Ex- 
hibits on subsequent pages.) 
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WEDNESDAY AFTERNOON 


1:15 PHOTOGRAPHIC MATERIALS AND 
EQUIPMENT 


A High-Speed Black-and-White Negative Film 
F. W. SPANGLER and H. R. BEILFUSS, Film Emulsion Div., 
Eastman Kodak Co., Rochester, N.Y. 

The new camera film, Eastman Double-X Panchromatic Negative 
Film, Types 5222 (35mm) and 7222 (16mm), has been designed 
to give more than twice the speed of Eastman Plus-X Panchro- 
matic Negative Film (Type B), Types 4231 (35mm) and 7231 
(16mm), without any significant increase in graininess. This per- 
mits exposures under adverse lighting conditions, or with increased 
depth of field without an increase in illumination, or with greater 
economy in set lighting. The new film will find wide application for 
general motion-picture work and television use. Processing and 
printing procedures are compatible with those used for Types 
4231 and 7231. The characteristics of the film which affect picture 
quality are discussed. 


Two High-Speed Color Films and a Reversal Print Film for 
Motion-Picture Use 
N. H. GROET, T. J. MURRAY and C. E. OSBORNE, Research 
Laboratories, Eastman Kodak Co., Rochester, N.Y. 
Eastman (or Kodak) Ektachrome ER Daylight and Type B films 
are high-speed color reversal camera films designed for 35mm and 
16mm motion-picture photography. Ektachrome Reversal Print 
Film, designed for the same process as the camera films, may be 
used for making high-quality duplicates of the camera originals. 
Film structure, sensitometric characteristics, exposure require- 
ments, suggested filters and printing behavior of the new films are 
discussed. 


\ Solvent Cleaning Machine for Motion-Picture Film 
R. V. POWER and H. L. BAUMBACH, Computer Measurements 
Co., Sylmar, Calif. 

A machine has been developed to clean motion-picture film auto- 
matically at speeds up to 300 feet/min while it is submerged in a 
solvert bath. Special design aspects of the machine include rotating 
velvet covered rollers which clean the film as it passes over them 
in the solvent bath; a solvent recovery system; film drying, and 
the selection and use of special solvent resistant materials. 


A Cartridge Loaded, Variable Speed, 16mm Motion- 
Picture Projector 
LEONHARD KATZ, Woburn Engineering Co., Woburn, Mass.; and 
NORMAN C. DAHL, Massachusetts Inst. of Technology, Cam- 
bridoe, Mass. 
A motion-picture projector was designed especially for use in 
classrooms as a teaching aid. Requirements included ease of 
loading, high light levels, high-quality sound and general ‘‘school- 
proofing’. A model was constructed with endless loop cartridges 
which require no rewinding; high-fidelity stereophonic sound; 
very low noise level of the projector; variable frame rate of the 
film from 0 to 16 frames/sec with constant flicker rate over the 
entire range; automatic start and stop; automatic loop formers 
without sprockets for the film; electronic speed control and syn- 
chronization. 


A New Sound 8 Projector 

ROBERT J. ROMAN, JOHN M. MORIARTY and ROBERT 
B. JOHNSON, Apparatus © Oftical Div., Eastman Kodak Co., 
Rochester, N.Y. 

A new Sound 8 Motion Picture Projecter is described. Color 

slides are used to illustrate a detailed product analysis covering 

basic construction, the projector drive, sound drive and electronic 

system. Major aspects of projector performance are presented 

together with some comments on the use and future of this develop- 

ment. 


Engineering Aspects of 8mm and 16mm Magnetic Film 
Striping for High-Quality Audio or Data Recording 

WALTER BACH, Bach Auricon Co., Hollywood 

Magnetic record and playback contact and wear characteristics 

affect various types of pre-striped 8mm and 16mm motion-picture 

film. These characteristics are analyzed and illustrated. 


Double-System Sound for 8mm 
WILLIAM B. STANCIL, Stancil-Hoffman Corp., Hollywood 

A practical, inexpensive, highly portable 8mm _ motion-picture 
recording system is described. A standard amateur camera and a 
standard dual-track, self-contained portable recorder are connected 
electrically to provide lip-synchronization during recording. 
Reproduction may be either double system or a magnetic-striped 
print made by transfer. 


WEDNESDAY EVENING 


6:45 COCKTAIL PARTY, BANQUET, DANCE 


THURSDAY MORNING—MAY 5 
9:00 LABORATORY PRACTICE 


A Survey of Footage and Scene Counters Used in the Motion- 
Picture Industry 

CARL W. HAUGE and SIDNEY P. SOLOW, Consolidated Film 
Industries, Hollywood 

A number of counting systems and various types of read-out units 

have been developed in the last few years. Comparison of the count- 

ing techniques are made and advantages and disadvantages sum- 

marized. 


The Use of a Strobe Lamp as a Stable Light Source in a 
Cinex Tester 
EDWARD H. REICHARD and LEONARD L. SOKOLOW, 
Consolidated Film Industries, Hollywood 
By using a strobe lamp with its capacitor discharge power supply, 
a simple, highly reproducible light source is built into a Cinex 
Tester. This light source eliminates voltage and/or ammeter 
settings and a mechanical shutter, all of which can contribute 
errors. The exposure is 1/100-sec duration, which automatically 
eliminates the effects of reciprocity failure and therefore produces 
an image in which the tone reproduction exactly matches that of 
the printing machine. 


Optical Printing of Liquid-Coated Negatives at Technicolor 
HENRY O. IMUS and JOSEPH W. SCHMIT, Technicolor Corp., 
Hollywood 

Surface grain and abrasion defects emphasized in optical printing 
from single-strip color negative for wide-screen presentation were 
formerly minimized by means of lacquer coatings and diffuse 
printer optics. This method resulted in lac juer dirt and loss of 
definition. Technicolor matrices of greatly improved quality are 
now printed from “‘wet’’ negatives, i.c., the negatives are run 
through a perchlorethylene bath, doctored by means of air and/ 
or vacuum squeegees, printed, then dried with air jets before being 
taken up. 


Automatic Developer Solution Replenisher Control by 
Infrared Cuing 

ROBERT M. GRUBEL and CARL W. HAUGE, Consolidated 
Film Industries, Hollywood 

By using an infrared light source and a phototube sensitive in this 

region, it is possible to monitor the film entering the developing 

section of a continuous processing machine and to control the re- 

plenisher rate to match load conditions. The developing solution 

used with this system is discussed with reference to stability. 


Film Processing and After-Treatment of 16mm Films 

L. J. WHEELER, British Broadcasting Corp., London 

A daylight-operated continuous film processing equipment 
is used in the BBC TV newsfilm service. It uses a sprocket drive 
and is capable of processing 16mm film at a speed of 60 ft/min. 
The paper also describes equipment for applying a protective 
coating to the film after processing, and gives the results of tests 
on the degree of protection achieved. 
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Control Techniques in Film Processing 

E. H. REICHARD, Consolidated Film Industries, Hollywood 

For more than two years the Society has been engaged in the 
preparation of an authoritative text and reference book on labora- 
tory control procedures. A review of the book includes a descrip- 
tion of the contents and brings out the importance of this publica- 
tion to the industry. 


Exposure Control in Television Film Recording 
RODGER J. ROSS, Canadian Broadcasting Corp., Toronto 
Attempts to “improve” the picture quality of film recordings by 
adjustments of recorder setup or modifications of the film process 
have, for the most part, produced disappointing results. The 
advantages of a constant density and density difference film process 
are outlined. Sensitometric analysis of film response character- 
istics and exposure conditions may be employed for accurate con- 
trol of image formation. A linear overall transfer characteristic 
may be achieved by selecting the most favorable operating con- 
ditions. To maintain these conditions a sensitive and accurate 
recorder photometer is required, together with a standard refer- 
ence staircase signal. A photometer has been designed, using a 
modified Densichron amplifier and probe, and a calibrating light 
source. 


Cathode-Ray Tube and Photographic Film Characteristics 
Related to Film Recording for Television 
MEIER SADOWSKY, Continental Electronics Corp. of Calif., Los 
Angeles 
Today’s needs in TV film recording are related to the cathode-ray 
tube parameters of phosphors, screens, aluminizing spot size and 
operating characteristics. The spectral emission and decay char- 
acteristics of phosphors pertinent to photography are described; 
the effects of the physical characteristics of the phosphor and screen 
are evaluated in relation to problems of uniformity and impurities. 
Methods of exposure and the response characteristics of com- 
mercially available film are evaluated. The relation of phosphor 
screen characteristics to film in the optical system is shown. 


Shutter Cycles for Television Film Recording 
F. N. GILLETTE and B. D. PLAKUN, GPL Div., General Pre- 
cision, Inc., Pleasantville, N.Y. 

The camera used in transferring television program material from 
the picture tube to motion-picture film requires special shutter 
treatment. Since the TV image is formed in successive downward 
sweeps, shutter opening must be timed to span one complete sweep 
cycle ; otherwise, the film shows an overlap or underlap strip known 
as “‘shutter bar.’’ This and other factors affecting shutter bar are 
described by reviewing fundamental relations between the film 
exposure cycle and the television scan. Practical arrangements for 
eliminating shutter bar are described and analyzed. Effects of 
phosphor persistence and reciprocity law failure are considered. 


THURSDAY AFTERNOON 
1:30 TELEVISION RECORDING 


An Analysis of the Problem of Splicing Video Tape 

MELVIN W. SMITH, S & S Mfg. Co., Alta Loma, Calif. 
Physical joining of television magnetic tape recuires extremely close 
mechanical tolerances. This paper discusses design considerations 
of the splicing machine and techniques which make tape splicing a 
fast, simple procedure even for a relatively untrained operator. 


An Improved Device for Splicing Video Tape 
HAROLD HUMMEL and FRED PFOST, Ampex Corp., Redwood 
City, Calif. 

After consideration of the basic requirements for a television-tape 
splicer, a novel method has been designed for locating field pulses 
without the use of “tape developer’”” by employing specially de- 
signed flux sensitive heads. The new unit is self-contained and in- 
cludes precision tungsten carbide cutting bars. 


Multiple Standard Switching System for Video-Tape 
Recording 

KURT MACHEIN, Ampex International, Redwood City, Calif. 

The operational use of multiple-standard recorders by broad- 
casters who wish to make taped programs which can be broadcast 
in countries which do not use the 525-line 60-field system is de- 
scribed. Application to specialized nonstandard scanning systems, 
such as proposed for Stratovision, or high-fidelity 1000-line re- 
cording is suggested. 


Intersynchronization of Television Magnetic Tape Re- 
corders: A New Tool for the Television Broadcaster 

HAROLD V. CLARK, Ampex Corp., Redwood City, Calif. 
Synchronizing the playback of a television magnetic tape recorder 
with other video signal sources in the station imposes stringent re- 
quirements on the control of the rotating video scanning head, 
since 0.1-ysec timing error will result from only 0.00864 degree of 
error in instantaneous angular position of the head. Some possible 
methods of control are reviewed and the development of a prac- 
tical system is described. 


Intersynchronization of Television Magnetic Tape Recorders: 
A Circuit Analysis 

DONALD B. MACLEOD, Ampex Corp., Redwood City, Calif. 

An account is given of the circuit design and techniques used in 
the drum control servo. The circuits described, many of which have 
been transistorized, include the means for the vertical and hori- 
zontal syne pulse phase comparison and the utilization of these 
signals in a linear phase modulation system to control the drum 
motor to a high order of precision. Several auxiliary circuits such 
as the 30-cycle edit pulse derivation are also mentioned. 


The Measurement of FM Deviation in TV Tape Recording 
A. H. LIND and A. C. LUTHER, Radio Corp. of America, Camden, 
N.J. 

The recording of the video modulated carrier on the tape in TV 
tape recording must be done with care if the maximum potential 
of the system is to be realized on a basis that permits universal 
interchangeability of tapes in playback. A discussion of the basic 
limiting parameters in the system is followed by a description of 
several methods of measurement, including a new technique that 
offers greater operational convenience than previously available. 


Effects of Pre-emphasis and De-emphasis in Videotape* 
Recording 

SIDNEY S. DAMRON, Amfex Corp., Redwood City, Calif. 
Pre-emphasis, de-emphasis, carrier frequency, and deviation are 
among significant parameters affecting tape interchangeability in 
monochrome and color Videotape* recording. In addition, these 
factors are important because oi their relationships to signal-to- 
noise ratio and bandwidth. The design philosophy of the color- 
monochrome, modulator-demodulator for the VR-1000B Video- 
tape* recorder was heavily influenced by these considerations. 
The practical problems posed and their solutions are discussed 
along with the improvements achieved. (*Trademark, Ampex 
Corp. ) 


A Progress Report on Video-Tape Standardization 
CHARLES E. ANDERSON, Chairman, SMPTE Video- Tape Record- 
ing Committee. 

The SMPTE Video-Tape Recording Committee was constituted 
July 11, 1958. The first report was presented by A. H. Lind before 
the Society’s 1959 Spr ng Convention in Miami Beach. This re- 
port covers the current status of the work of the Committee and 
outlines progress made during the year. 


THURSDAY EVENING 
7:30 TELEVISION RECORDING 


Thermoplastic Recording 

W. E. GLENN, General Electric Research Laboratory, Schenectady, 

A method is described for recording electrical signals. Information 
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is written by means of a very fine electron beam on a film consisting 
of a low-melting thermoplastic material. This can be projected as 
a black-and-white or full color image or can be converted to an 
electrical signal. The film is processed by quick heating and can be 
erased and reused. The process and the recording equipment are 
described and a thermoplastic record of off-the-air television is 
demonstrated. 


The New Video-Tape Recorder, Toshiba System 
NORIKAZU SAWAZAKI, MOTOI YAGI, MASAHIRO 
IWASAKI, GENYA INADA and TAKUMA TAMAOKI, 
Matsudo Research Lab., Tokyo Shibaura Electric Co., Kawasaki, 
Japan 
The new video-tape recording system, Toshiba VIR, uses only 
one revolving head, and is capable of continuous recording of the 
whole TV field on a slant track on the magnetic tape. Problems 
previously encountered with multiple head systems are avoided, 
and simplification in both construction and operation results from 
this innovation. This system is expected to be particularly effec- 
tive when used for color video recording. 


Operational Features of the VR-1000B 
JOSEPH ROIZEN, Ampex Professional Products Co., Redwood City, 
Calif. 


A Video-Head Assembly for Recording Primary 
Standard TV Tapes 
A. H. LIND and H. G. WRIGHT, Radio Corp. of America, Camden, 
A need exists for standard reference recorded tape for alignment 
of TV tape recorders. Techniques for making such tapes include 
the use of a precision standard video-head assembly to record 
primary standard tapes. 


Teleproduction With Video Tape 
ROBERT DAY, Ampex Professional Products Co., Redwood City, 
Calif. 


Video Tape in Education 
HOWARD TOWN, National Education Television and Radio Center, 
Ann Arbor, Mich. 


FRIDAY MORNING—MAY 6 


9:00 TRAINING PERSONNEL FOR 
TELEVISION AND MOTION PICTURES 


A Brief History of Professional Education in Cinema 
ROBERT W.WAGNER, Ohio State University, Columbus, Ohio 


The history of the motion picture is the story of trial and error, 
of improvisation, of imitation and intuition. The apprenticeship 
system was, and largely remains, the usual method of learning 
motion-picture techniques. In the late 1920s and early 1930s a 
few universities began offering organized courses in film tech- 
nique. Today, many educators and leaders in the motion-picture 
industry agree that the medium deserves serious and critical study, 
and that there is a critical need for a larger pool of talented young 
people who must be specifically trained if we are to maintain our 
historic leadership in the motion-picture arts and sciences. 


Film and Television Education: A Marriage of Convenience 
or Necessity? 
RICHARD J. GOGGIN, New York University, New York 


We can arrive at criteria for future successful curricula initially 
through a knowledge of the past practices in motion-picture and 
radio education, and more particularly through an examination of 
the present interindustry relationships. These relationships have 
more than the obvious relevancy for teachers; they provide aca- 
demically sound and professionally necessary guideposts leading to 
the goal of developing creative and well-rounded students who have 
been trained within the context of internally-integrated curricula 
in motion-pictures and television. 


Training for Film AND Television 

RUDY BRETZ, Univ. of Calif., Los Angeles 

In the all too short time available for training a student we can 
give him either a thorough vocational training in a limited field 
or a more cursory familiarization over a broader area. For some 
students the first is desirable. For the university student, however, 
the broader view is preferable. In training production personnel 
for television and motion pictures we are unrealistic if we allow 
a student to limit himself to the study of just one medium. 


Training of Motion-Picture and TV Personnel 

in Europe and the Middle East 
DON G. WILLIAMS, Univ. of Kansas City, Kansas City, Mo. 
Training available today for motion-picture and television per- 
sonnel in France, Italy, Spain, Germany, Great Britain, Russia 
and other European and Middle Eastern Countries varies in 
greater or less degree from country to country. A comparison 
of training methods and available facilities suggests a relationship 
between technical progress, and quality and availability of train- 
ing. Training methods are evaluated in terms of national and 
international requirements. 


An Analysis of Motion-Picture Production Courses at Ten 
Universities 

JOHN H. TYO, System Development Corp., Santa Monica, Calif. 

A depth survey was made of motion-picture film production 
courses in the ten U.S. universities which have been identified as 
offering the largest number of such courses. Eleven subject-areas 
including cinematography, editing, directing, recording, writing, 
etc., are analyzed, first for each school, and then for all ten schools, 
from the point of view of amount, content, methods of teaching, 
and evaluation techniques. Administrative practices for film pro- 
duction courses are compared. 


Training Army Personnel for Motion Pictures and Television 
MAJ. DOUGLAS W. GALLEZ, Army Pictorial Center, Long Island 
City, N.Y. 

The Army has continuing need for personnel trained in motion- 
picture and television production, for sociopsychclogical research- 
ers to evaluate production techniques, and for skilled technicians to 
operate and maintain equipment. Visual media are being exploited 
for education and training, and for morale purposes. Increased 
emphasis upon research and development has occasioned greater 
demand for personnel experienced in photographic instrumenta- 
tion and engineering. The training program existing today and 
anticipated future needs are discussed. 


Television Viewing in Classrooms 

JOHN W. WENTWORTH, Broadcast & TV Div., Radio Corp. 
of America, Camden, N.J.; G. J. WHITLEY and H. K. SHOAF, 
RCA Victor Div., Radio Corp. of America, Camden, N. J. 

The viewing of television programs in classrooms involves problems 

slightly different from those encountered in normal home TV 

viewing. Some of the major problems analyzed are ambient il- 

lumination, glare, viewing angles and ratios, and audio power 

requirements. A receiver designed specifically for classroom view- 

ing is described. 


A Closed-Circuit Television System for Centralized Audio- 
Visual Projection 

RUDY BRETZ, Univ. of Calif., Los Angeles 

A method is proposed for installing of closed-circuit TV as a means 
of transmitting instructional motion pictures, films, magnetic tapes, 
slides and live television to television receivers in classrooms and 
auditoriums throughout the University Campus. A central pro- 
jection room will be established containing three film chains and 
projectors. Additional chains and projectors will be added as 
needed. Facilities will be provided for a maximum of eighteen 
simultaneous transmissions. 


Transmission Facilities for the Anaheim Educational Television 
Project 

MAX P. BEERE, Pacific Telephone and Telegraph Co., San Diego, 
Calif. 


The Anaheim Elementary School System’s educational television 
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network interconnects 17 schools with its studio. The schools are 
located within an area of about 20 miles and are linked together by 
some 22 miles of coaxial cable, suitably amplified. The network 
is designed for six adjacent channels utilizing the five standard 
low-band channels plus one channel in the FM band 


FRIDAY AFTERNOON 


1:30 TELEVISION EQUIPMENT AND 
PRACTICES 


The Problem of the Unrestored Television Receiver 
ROBERT J. NISSEN, KQED, San Francisco 


It is maintained that correct gray-scale reproduction is the most 


important parameter of television picture fidelity. The absence of 


d-c restoration in the modern home receiver, under certain picture 
conditions, will almost totally destroy proper ¢ ay-scale reproduc- 
tion. Results are reported from a survey of set manufacturers which 
questioned their reasons for excluding this critical circuitry. To 
alleviate the unrestored picture problem, until restoration circuits 
are again included in the home receiver, operating procedures and 
standards based on the use of the transmission waveform as a 
guide are proposed to the broadcast engineer. 


An Analysis of Noise in the Image Orthicon 
B. H. VINE, Electron Tube Diz ¥ Radio Corp. of America, Lan aster, Pa. 


The problem of how to design a camera tube to operate at light 
flux levels lower than those presently used without reduction of the 
signal-to-noise ratio is examined. It is shown that any increase in 
photocathode sensitivity or mesh transmission allows a correspond- 
ing reduction in the light required for equal performance. On the 
other hand, increases in the secondary-emission ratios of the target 
of first dynode, even if indefinitely large, can only produce a limited 
reduction in the light required for equal performance. 


New Concepts in TV Comeras 
S. L. BENDELL and H. N. KOZANOWSKI, Radio Corp. of 
America, Industrial Electronics Products, Camden, N. J. 
Television cameras, electrically stabilized to produce optimum 
picture quality with a minimum of operator attention, have been 
developed. Such cameras have long-term precision recycling 
characteristics and are interchangeable without readjustment. 
Reliability is obtained by the use of premium tubes, nuvistors, and 
conservative design. These attributes have been incorporated in a 
new 4}-in. image-orthicon camera. 


Operation of a New Image-Orthicon Camera 
CYRIL TEED, Marcon: Wireless Telegraph Co., Lid., Chelmsford, 
Essex, England 

Operation features of tne new 44-in. image-orthicon Marconi 
Camera are discussed with emphasis on broadcasting problems 
and requirements. A new design idea has been incorporated to 
achieve stability and versatility and to simplify the operation of 
the camera. 


A Versatile Distribution System for Telecine and Video-Tape 
Signals 
GLEN AKINS, American Broadcasting “o., Hollywood 
An auxiliary video switcher employing a compact, low-capacitance 
rotary switch permits a typical television switching system to 
handle an additional forty input signals. Sync mixing and audio 
switching functions are automatic. An interlock facility is provided 
for joint operation of two or more switching systems. 


A Mobile Color Video Tape Recording Unit 


WILLIAM BARNHART, Ampex Professional Products Co., Redwood 
City, Calif. 


FRIDAY EVENING 
7:45 BEN HUR, MGM STUDIOS (THEATER) 


oe aes Corporation Booths 212, 214, 216 
Re 


wood City, Calif. 


Exhibiting: Two new Ampex Videotape Recorders; 
Marconi Mark IV Television Camera Chain, 
and accessories. 


Personnel: Jack Miller, Joe Silver, Hal Hummel, Bob 
Day, Jack Neitlich, Joe Roizen, Cyril Teed, 
Bill Barnhardt, Eldon Brown, Charles Swisher, 
Ed Aleks, Tom Merson, Frank Gonzalez, Bill 
Wallace, Jack Hauser. 


Arriflex Corporation of America Booths 208, 
257 Park Ave. South, New York 10 210 
7303 Melrose Ave., Los Angeles 46 


Exhibiting: The Arricord—a _ single-unit double- 
system synchronous sound recording outfit com- 
prising an Arriflex 35 and a 174mm magnetic 
film recorder in a single blimp; Arriflex 16 with 
signal generator and Maihak }-in. tape re- 
corder; Schneider lenses in new series of Cine- 
gons and Cine Xenons; Taylor Hobson Cooke 
lenses in Kinetal series and Speed Panchro 
Series I1; nickel cadmium batteries with built-in 
Mini-charger. 


Personnel: Paul Klingenstein, Victor James, Michael 
Zois, Abbott Sydney, Richard Halpert, Carl 
Nuernberg. 
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Exhibit Directory _— 


Bach Auricon, Inc. Booth 115 


6946 Romaine St., Hollywood 38 


Exhibiting: Auricon and Datasyne 16mm Sound-on- 
Film and Data Recording Cameras, including 
Auricon Cine-Voice II, Auricon Pro-600, Auri- 
con Super 1200, Filmagnetic Recording Systems, 
Datasync ‘‘Photo-tape” Electronic-Optical Data 
Recording Equipment, Multiple-track Datasync 
Filmagnetic Projection Equipment, Auricon 
“VFR,” Video Film Recording Equipment. 


Personnel: Walter Bach, William G. Straube. 


Bell & Howell Co. Booth 102 


7100 McCormick Rd., Chicago 45, Ill. 


Exhibiting: The Bell & Howell Model JM 16mm 
Motion-Picture Printer, and accessories. 


Personnel: James L. Wassell, Malcolm G. Townsley. 


Birns & Sawyer Cine Equipment, Inc. Booth 201 

6424 Santa Monica Blvd., Hollywood 38 

Exhibiting: Omniscope Tracking Finders; Omniscope 
Lenses (telephoto system); Omnipod Lens 
Cradles; Birns & Sawyer Heater Barneys; new 
tripods for Arri cameras; sports and tracking 
finder for Arri cameras. 


Personnel: Jack Birns, Cliff Sawyer, Pat Watson. 
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Camera Equipment Co. 
315 West 43 St., New York 36 


Exhibiting: CECO Red Lake Projector; Weinberg- 
Watson Model II Projector; Camerafiex Bore- 
sight Camera and other photo-instrumentation 
cameras; CECO viewers; Waddell High-Speed 
Cameras; CECO motors; Scanascope Lenses; 
Professional Jr. Tripods—new models; portable 
power supplies; Maurer Blimp; Perfectone Re- 
corder; CECO Programmer. 


Personnel: Frank Zucker, Burt Zucker, Allan Green, 
Jack Pill, Cliff Van Praag. 


Booth 211 


Computer Measurements Co. 
12970 Bradley, Sylmar, Calif. 


Exhibiting: Unicorn Automatic Solvent Film Cleaner 
for 70mm film; Unicorn Automatic Darkroom 
Film Splicers 16mm, 35mm and 70mm models; 
Unicorn Color Timer for pre-selecting correct 
color printing filter information; Unicorn Printer 
Robot for Bell & Howell Printers (automation 
through programming tapes): Unicorn High- 
Speed Film Slitter for 35 /32mm film. 


Personnel: J. L. Cassingham, Mel W. Jones, Harlan 
Baumbach. 


Booth 119 


Electronic Systems, Inc., Hurletron Booth 204 
Subsidiary of Electric .~ Equipment Co. 
1938 East Fairchild St., Danville, Ill. 


Exhibiting: HURLETRON Automatic Shutter for 
16 & 35mm Bell & Howell Printers; HURLE- 
TRON Punch Tape Control System With Tape 
Verifier; HURLETRON Automatic Control 
Board System; Dial-Matic Perforator. 


Personnel: Theodore W. Batterman, Edward Rich- 
ter. 


Equipment Papers 
and Demonstrations 


Wednesday, May 4, 9:30 a.m. to 12:30 p.m., 
exhibitors will present the following 
equipment papers and demonstrations. 
A complete list will be published 

in the Convention Program. 


Bell & Howell Co.: The New JM Printer. 


Florman & Babb, Inc.: F & B Power Mite Nickel Cad- 
mium Batteries and Power Supplies With Transistor- 
ized Inverters. 


Hollywood Film Co.: HFC 16mm Hot Splicer. 


Mole-Richardson Co.: Special Effect Equipment— 
Cobweb Spinner, Fogmakers, 18-in. Windmaker. 


Ryder Sound Services, Inc.: The New Perfectone and 
Accessories, the Ryder Sync Camera Drive, and the 
Ryder Transistorized Inverters. 


$.0.S. Cinema Supply Corp.: Time-Delay Unit for 
Motion-Picture Printers. 


Traid Corp.: AUTOMAX—35mm _Data-Recording 
Camera. 


Florman & Babb, Inc. 
68 West 45 St., New York 36 


Exhibiting: F & B Triplex Animation Stand; a new 
product for camera animation work; complete 
line of F & B products—and a few new ones. 


Personnel: Arthur Florman, Warren Portman. 


Booth 202 


Great Books of the Western World Booth 108 
3805 Beverly Bivd., Los Angeles 4 


Exhibiting: GREAT BOOKS, presented by Encyclo- 
paedia Britannica in collaboration with the Uni- 
versity of Chicago. The accumulated wisdom 
of three thousand years of civilization together 
with the revolutionary idea-index called the 
SYNTOPICON. These books bring together 
the greatest minds and ideas spanning the thirty 
centuries of Western civilization. 


Personnel: S. R. Wallis, John Parker. 


Karl Heitz, Inc. 
480 Lexington Ave., New York 17 


Exhibiting: Kinoptik High-Speed Color-Matched 
(T-Stopped) Apochrorna: Lenses, for 16 & 35mm 
motion-picture and television cameras from 20 
to 500mm; Robot 35mm Automatic System 
Camera and complete electric photo-recording 
system; 35mm _ Single-Lens_ Reflex 
Camera; Sinar 8 x 10,5 xX 7, 4 xX 5 Inter- 
changeable View Camera; Lindia 2 x 2 snap-in 
mounts with Newton-free glass. 


Personnel: Karl Heitz, Dean Peck. 


Booth 222 


Hi-Speed Equipment, Inc. Booth 215 
73 Pond St., Waltham, Mass. 
Hollywood Film Co. Booths 121, 123 


956 N. Seward St., Hollywood 38 


Houston Fearless Corp. Booths 112, 114 
11801 W. Olympic Blvd., Los Angeles 64 


Corporation Booth 217 


5 West Touhy Ave., Chicago 45 


Exhibiting: The Lipsner-Smith CF-2 Ultrasonic Film 
Cleaner. This cleaner differs from other cleaners 
in that there is no contact with the film while 
it is being cleaned and no mechanical scrubbing. 
The film is cleaned ultrasonically in a special 
CF-2 solvent bath and stripped dry in an air 
tower. 


Personnel: Jerry Lipsner, Roy Bartels. 
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rg Corporation Booths 104, 106 
5546 Satsuma Ave., North Hollywood, Calif. 


Exhibiting: Magnasyne 16mm portable recorders, 
Series X-400, 602, Mark IX; Magnasync 16mm 
and 35mm dubbers, interlock systems and 
studio mixing equipment; Nomad 7-lb transis- 
torized split 16mm recording system. 


Personnel: D. J. White, Bill Stutz, Ralph Sogge, 
Bob Dickinson, Jim Green. 
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*To Webster it meant — the property of readily absorbing and retaining moisture 


To our industry, “Hygroscopicity” means trouble .. . 
trouble due to the fact that chemicals decompose and 

cake rapidly upon exposure to moisture. 
We at L. B. RUSSELL CHEMICA.S are proud that we 
have found the solution to this problem and can create 
a “Hygroscopicity-proof” lab with RUSSELL’S TROPI- 
PAK lined photographic chemicals- PH4 chemicals, which 
meet the Specifications of the American Standards Asso- 

ciation. 
* ‘ TROPI-PAK, the heavy-duty Polyethylene liner, prevents 
FOR 4 Airborne Contamination, keeps out Harmful Moisture, 
CHEMICAL — insures that RUSSELL chemicals remain undecom 
LIFE INSURANCE | —“Photo Grade. 
_, So!!! If you want processing insurance at no additional 
TROPI-PAK 7 cost use RUSSELL TROPI-PAK protected chemicals. 


L.B.RUSSELL CHEMICALS 


14-33 31st Avenue ® Long Island City 6, New York 


West Coast: 1025 North Highland Avenue, Los Angeles, Calif. 


Canada: L. B. RUSSELL CHEMICALS (CANADA) LTD. 
77 Crockford Boulevard, Scarborough, Ontario 
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J. G. McAlister, Inc. Booth 120 
1117 N. McCadden Place, Hollywood 38 


Exhibiting: Fisher Microphone Boom, with crab base; 
Garnelites, stands, converters; McAlister Lights 
Dimmer, Duro, Diffusion Scrims; McAlister 
Crab Dolly. 


Personnel: Walter A. Klinger, James L. Fisher, 
“‘Slats’’ Combs, Irving Yates, K. D. Clardy. 


D. B. Milliken Co. Booth 117 
131 N. Fifth Ave., Arcadia, Calif. 


Mole-Richardson Co. Booth 207 
937 N. Sycamore Ave., Hollywood 38 


Exhibiting: Special effect equipment for motion-pic- 
ture and television studios: Type 1963 Fog- 
maker Moleffect; Type 1983 Mister Fogmaker 
Moleffect; Type 1993 Senior Fogmaker Molef- 
fect; Type 1911 Cobweb Spinner Moleffect; 
Type 1971 Windmaker Moleffect. 


Personnel: M. A. Hankins. 


Moviola Mfg. Co. Booth 110 
1451 Gordon St., Hollywood 38 


Neumade Products Corporation Booth 219 
250 West 57 St., New York 19 


Exhibiting: Video-tape storage cabinets; splicers. re- 
winds and other editing equipment for 16mm, 
35mm, 70mm; Neuvator Film Cleaner; Neucue 
Television Cue Punch; Magnetic Tape Storage 
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Units; film, filmstrip and slide cabinets and 


racks. 

Personnel: Lee E. Jones, Robert E. apel, Lew 
Grofsik. 

Precision Laboratories Div. Booth 205 


Precision Cine Equipment Corp. 
1037 Utica Ave., Brooklyn 3, N.Y. 


Exhibiting: Precision Sound Readers for editing 
optical or magnetic soundtracks; unitized syn- 
chronizers; magnetic attachments for syn- 
chronizers; film slitters; editing devices for pic- 
ture and sound. 


Personnel: Irwin R. Sheldon. 


Prestoseal Mfg. Corp. Booth 220 
37-27 33 Street, Long Island City 1, N.Y. 


Exhibiting: New Prestoseal equipment for splicing 
dissimilar materials with thermal setting rein- 
forcing agent; 16mm, 35mm and 70mm butt- 
weld splicers; digital paper tape splicer. 


Personnel: Leonard A. Herzig. 


Radio Corp. of America Booths 101, 103, 105, 
Broadcast & TV Equipment Div. 107, 109, 111, 
Camden, N. J. 113 


Exhibiting: RCA Television Tape System, featuring 
a “‘matched”’ line of production equipment; Ad- 
vanced Television Tape Recorder; New 4}3-in. 
Image Orthicon Television Camera; TK-15 
Vidicon Television Camera; transistor switching 


Modern as tomorrow and streamlined for maximum 
efficiency, the ALL NEW OXBERRY 1500 Series Optical 
Step Printer is a truly remarkable machine. Designed to 
meet the growing demand for a high performance, mod- 
erately priced unit, it embodies all the essentials 
necessary for fine optical printing and special effects 
work. It is built with the same high precision as the world- 
famous OXBERRY 1000 Series, but at a substantial lower 
price without sacrifice of function or scope. 


The 1500 will do frame to frame and continuous step 
projection printing; freeze frame work; in color or black 


New 1500 Series Printer 


and white. Zoom range from 5 diameters reduction to 
4 diameters enlargement. Both camera and projector will 
receive 35mm and |émm components without loss of 
eptical centers or film alignment when changing from 
35mm to |émm. Electro-mechanical drive has push-but- 
ton controls. Full range of accessories available. 


Standard model printer for 35mm includes the gare a 
Camera with manual dissolve and fade; 35mm shuttle 
and sprocket assemblies; automatic take-up; 400 ft. 
magazine: counter; viewing device, suverimposed type; 
precision compound lens mount; 100mm £/4.5 Ektar lens. 
Two speed stop motion motor, continuous, forward and 
reverse. Price, complete ...................0 $14,800 
Wrte Dept. SM-360 ANIMATION EQUIPMENT CORP. 
38 Hudson Street, New Rochelle, New York 


Ox BERRY 
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Their after hours talk is all about you 


Solving problems related to all types of film processing is their business. Out 
of their discussions also come ideas for saving you time—and money. Forty-five 
years of experience mean superior quality and service—plus dependability. 


TECHNICOLOR CORPORATION Sales Department, Motion Picture Division 
6311 ROMAINE STREET, HOLLYWOOD 38, CALIFORNIA - TEL. HOLLYWOOD 7-1101 


a registered trademars 
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and processing equipment; special effects for Numbering Machine; S.O.S. Ediola Film 


television tape production; editing equipment Viewers; Bridgamaiic Processing Machine; Tel- 

for television tape; audio and film recording Amatic 16mm Printer. 

equipment. Personnel: D. J. Capano, Alan C. Macauley, Jan 
Personnel: A. M. Miller, Dana Pratt, P. Bergquist, Macauley. 


A. E. Inglis, E. T. Griffith, Max Berry, J. 
Grever, E. J. Frost, R. J. Newman, M. Corbett, 


: Telescript-CSP, Inc. Booth 213 
H. Dover, W. Charles, M. A. Trainer. 155 West 72 St., New York 23 
Ryder Sound Services, Inc., and Booth 209 Exhibiting: Telescript film studio prompting equip- 
aanetic Sales Corp. ment; TV-7000 Rear Screen Projector, with 
1161 N. Vine St., Hollywood 38 polarization kit; Television Tape Editor. 
Exhibiting: New Perfectone and accessories: transis- Personnel: Curtis Howard, David Reiner, J. P. 
torized three-dial mixer, sync generator and Latil. 
automatic starting units; Ryder Sync Camera 
Drive: for synchronizing Perfectone i-in. tape Television Specialty Co. Booth 206 
recordings with cameras driven by spring, bat- 1055 Stewart Ave., Garden City, N.Y. 
tery d-c motor drive, single-phase, 120-v and 
three-phase power; Ryder Transistorized In- Exhibiting: TSC Transistorized 16mm Newsreel 
verters: for furnishing single-phase, 120-v, 60- Cameras, sound-on-film, with portable power 
cycle power from a 12-v storage battery and pack; TSC Kinescore Recording Cameras; 
three-phase, 220-v, 60-cycle power from a 24-v TSC Rear Screen Projector; FME 35mm 
storage battery. Camerafiex Camera: FME film inspection 
Personnel: Leon D. Selznick, Gene Garvin, Ronald equipment. 
Cogswell, Fred Albin, Robert Hicks, Loren L. Personnel: Howard Rycor, John Schlageter, James 
Ryder. K. Malone. 


S.0.S. Cinema Supply Corp. Booth 203 Traid Corporation Booth 218 
602 West 52 St., New York 19 17136 Ventura Bivd., Encino, Calif. 
6331 Hollywood Blvd., Hollywood 28 


Exhibiting: 16mm Cameras: Traid 15, Traid 560, 


Exhibiting: S.O.S. Tel-Anima Negative/Positive TKB-3A, TKD-7, TKS-27A, 917F, Photo- 
Film Cleaning Machine; S.0.S. Tel-Anima Hot Sonics 16mm-1B, Photo-Sonics 16mm-1C; 35mm 
Press; S.O.S. Sonostriper: Moy Visible Edge Cameras: Traid 805, Traid 75, Automax, Photo- 


Sonics 35mm-4B; 70mm Cam- 

era: Photo-Sonics; Miscellan- 

eous: Raproroll (Rapid Film 

Pir cessing), lenses, splicers, 

Vanguard Reader, magazines, 
tracking finders, power supplies, 
co.. erters, intervalometer, dig- 
ital recording devices, bore- 
sights etc. 


| Per .*se: Carlos Elmer, Robert 
Ku ., Arthur H. Bolt, R. F. 
Peterson, Dick Freeborg, Fred 


G. Roberts, Jr. 
The Baldwin The Baldwin 
Reflection Densitometer Transmission Densitometer 
; Used in conjunction with the Also for use in conjunction with the 
single-cell Photometer M.N.D., this single-cell Photometer M.N.D., this 
easily operated instrument gives typically precise Baldwin instrument is | 
an accurate measurement of designed for the measurement of trans- 
B.S. diffuse density. mission density to B.S. diffuse density. | Hollywood 
“9 
| 
Th ei nf 1 ib i | Exhibiting: Latest Westrex Multi- 
‘ a e eyes Unit Rerecorder and Tran- 
: As the techniques of photometry and densitometry become sistorized Rerecording Mixer; 
more and more complex, the comparison between prints model of new Automatic An- 


or negatives cannot rest on the judgement ot the human eye, 

however well experienced. Today, the unvarying Synthesizing Unit; model of new 

accuracy of Baldwin instrumentation is needed. Electro-Mechanical Reverbera- 
PHOTOMETRY TODAY CALLS FOR BALDWIN PRECISION tion Synthesizer; latest Westrex 

Write for Brochure JMP/117 containing details of the complete Baldwin range. | StereoDisk Recorder equipped 

Instrument Division with an Automatic Variable 

Depth Control. 
a BALDWIN INDUSTRIAL CONTROLS _ Personnel: Leo A. Call, Ed A. Dick- 


nouncing System and Message 


Baldwin Instrument Company Ltd., Dartford, Kent, England inson, Frank E. Pontius, Bill A. 
Telephone: Dartford 20948 & 26411 Findlay, Fred Harney, Frank 
in Cables & Telex: Baldwin, Dartford. A Harper Group Company O’Brien, Ralph W. Wight. 
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SEE THE 


RCA PACKAGE 


OF 


“MATC: {ED EQUIPMENT” 


FOR THE 


PRODUCTION 


OF 


TV TAPES 


AT THE 


SMPTE CONVENTION 


MAY 2-5 


We think this represents the finest and most complete demonstration of 
TV Tape Equipment ever presented. You’ll see the only “‘matched”’ line 
of program production equipment. You’ll see the latest in Advanced 
Recording, Special Effects, Transistor Switching, and TV Cameras for 
Tape. You'll see pictures that sell themselves to sponsors because they’re 
above and beyond anything yet offered . . . pictures that make multiple 
copies because they are so sharp. You’ll see the sharpest pictures in town! 


See everything at the RCA Exhibit 


RADIO CORPORATION of AMERICA 


BROADCAST AND TELEVISION EQUIPMENT * CAMDEN, N. J. 
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Ihe manuscript for this book is the result of nearly two years of 
concentrated effort on the part of a special subcommittee of the 
SMPTE Subcommittee 
Chairman is Walter I. Kisner whose monumental contribution 
includes acting as coordinator and editor of the book. Publica- 


Laboratory Practice Committee. 


tion has been scheduled for May 1960. It will be a first-class 
book, in both appearance and content, a book of which the 
Society will be proud. Printed on first-quality coated paper, 
with a sewed binding and board and cloth covers, with alumi- 
num stamping on spine and front, its “dress” is designed 
as an appropriate indication of the quality of its contents. 
The book contains 73 illustrations. 

Each of the 10 chapters is written by a recognized specialist in 
some definite phase of film processing. The subject matter is of 
basic interest to everyone engaged in film processing in labora- 
tories serving motion-picture, television and the many special- 
ized fields such as high-speed and instrumentation photography. 

Project's history and purpose: In the Foreword, E. H. 
Reichard, Chairman of the SMPTE Laboratory Practice 
Committee, discusses the history and purpose of the book and 
points out that it “is not intended to be a handbook of in- 
structions; instead, it is aimed toward furnishing a firm founda- 
tion for the understanding of proper process control techniques 
and to provide a guide for further work and study.” The 
Foreword also brings out the great need within the industry 
for this book, which may be regarded as the first authoritative 


work in this field and a work which will have enduring value. 
Following are the chapter titles with a brief description of 
the contents. 


CONSTRUCTION: 

One Piece 

Max. wall thickness .058 

weight 0.75 oz. 

heat treatment 90/15N 
TOLERANCES: 

ground dias.+.000! 

bore +.00005 

laterals +.00! 

concentricity .0002TIR 
TOOTH REQUIREMENTS: 

16 teeth each flange 

Tooth form radius +.0005 

equally spaced within 00015 

All 4 corners of tooth broken 

005 min. from tip to root 
completely burr free 


Control Techniques in Film Processing 


DO YOU NEED PARTS REQUIRING THE CAREFUL 
WORKMANSHIP OF THIS 35mm MOTION PICTURE 
FILM SPROCKET? 


Chapter 1: Introduction 

It is the responsibility of the laboratory to provide day-to-day 
repeatability of processing and high quality end results if patronage 
and good will are to be maintained. Every motion-picture material 
handled by a laboratory deserves utmost respect if the final product 
is to be acceptable. A short discussion is given on the differences 
between processing of still films and motion-picture films. The 
basic tools needed to evaluate and control processing are indicated 
and the material to be covered in subsequent chapters is outlined. 


Chapter 2: General Principles of Process Control 


This chapter deals with the general philosophy and basic 
principles underlying effective process control. The control of any 
process is comprised of three phases (1) process specification, (2) 
process evaluation and (3) diagnosis and the removal of causes 
of poor operation. A division of the photographic control problem 
into these three phases and serious attention to providirg adequate 
performance in each, helps to simplify and orgarize the work. 
The statistical nature of data derived in control procedures needs 
to be recognized and forced upon the attention of the operators 
by control chart techniques, thus avoiding over-control. 


Chapter 3: General Aspects of Motion Picture Film Processing 

This chapter serves as background material for the newcomer 
to the field of motion-picture processing. It outlines the various 
types of processes required for the different production systems and 
the individual phases thereof. It also emphasizes the need for 
process control for these individual phases, preparing the way for 
the more detailed information given in later chapters. 


Chapter 4: Mechanical Evaluation and Control 


The important factors to be considered in providing proper 
mechanical control of processing are dis- 
cussed. The selection and maintenance of 
instruments for control of each of these 
factors is then presented. Finally, the im- 
portance of careful correlation of mechani- 
cal control data with chemical and photo- 
graphic control data is stressed. 


Instruments for Photo- 


graphic Control 


Chapter 5: 


A general discussion of the photographic 
control method is given and the importance 
of making picture tests in helping to estab- 
lish the proper limits for sensitometric con- 
trol is pointed out. The basic features of 
control instruments, namely, sensitometers 
and densitometers, are described and ex- 
amples of commercially available instru- 
ments are shown. The proper maintenance 
of these devices is outlined; such mainte- 
nance is stressed as an essential task if the 
sensitometric data is to be relied upon. 


ACTUAL 
SIZE 


This is typical of the unique field in which LaVezzi has specialized 
for over 50 years. Your small high precision machine work can 
be expertly accomplished by the skilled personnel and fine faci- 
lities at LaVezzi. Your inquiries are earnestly requested. Facilities 
list and brochure upon request. 


4635 WEST LAKE ST., CHICAGO, ILLINOIS 
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Chapter 6: Control Strips and Sensito- 


metric Curves 


The selection and storage of control 
strips is first considered and the factors in- 
fluencing the frequency of control tests are 
discussed. The remainder of this chapter is 
devoted to the graphical representation of 
sensitometric data in the form of the classi- 
cal D-log E curve. The determination of 
various parameters such as gamma, speed, 
fog, latitude and total scale is then de- 
scribed in detail. 


Sensitometric Control of a 
Standardized Process 


Chapter 7: 


‘Fhe necessity for obtaining a clear con- 
cept of the aim conditicns for the process 
in question is considered. Suggestions are 
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LIGHTS 
CAMERAS 
ACCESSORIES! 


MOST COMPREHENSIVE LINES 
this side of Hollywood 


CECO* is headquarters for everything NEW and 
exciting in the professional photographic field. 

This is the Camera Equipment that Film Makers use 
to make outstanding films. 


*CECO—Trademark of 
Camera Equipment CO. 


WADDELL HIGH SPEED CAMERA 


A flexible high speed camera with a speed range 
from 3 to 10,000 pps., depending on model 
and motor combination. Ideal for data record- 
ing in every field. Accepts 400 ft. magazine 
(1200 ft. on special request.) Electronic flash 
synchronization and exposure playback for 
oscillograph recorders. Completely portable. 
Camera, power supply and case 
weigh only 35 lbs. Features two 
built-in NE2H timing lights; man- 
ual or remote operation; bore- 
sight focusing. All components 
designed to withstand high “G”. 
Lenses from 3.2 to 152 mm avail- 
able. Complete line of auxiliary 
equipment on hand. 


“seco FLUID HEAD 
totally new triped head the 
provides fle ving, floating pa 
& tilt action. Operates iat 
cl rates, de) any co 
"The. tripod Gamenn Equirmem 6. Inc. 315 West 43rd St., New York 36, N.Y. 


* JUdson 6-1420 
ramen dream abcaut. Feature 


equal @istribution of fui : Gentlemen: 
patra traps to prevent leaka >: I am interested in the items checked below. Please rush me 


bronze bearings, positive lock ° more free information on these products. 
og levers for pan & tilt (ca: 


| A few of thous- (0 Waddell High Speed Camera . CECO Fluid Head 


handie with infinite adiust ands of profes- CECO 16mm Prof. Film Viewer-Analyzer Kensol Hot Press 
ent; geared camera tic-dowr sional cameras (1 Magnasync Consolette Model G-963 (1 Cado Marker 
nob, and accessories. : C) Colortran “Cine-King” ( Ray-Rite illuminated Clipboard 
| Check the item : 
that interests you. 
For complete in- 
formation, mail 
postage-free card 
today. 
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Cameramen, Directors, Producers 
and Photo-Instrumentation 
Engineers buy and 

rent from CECO. 


KENSOL HOT PRESS 


Produces quality opaque titles on posterboard, 
paper, cellulose acetate (cells), photographs, cloth, 
etc. Prints letters in any size and in many 

different colors without use of chemicals or ink. 
Produces 3rd dimension and drop shadow effects. 
Head swivels for “crawl” work. 


CECO 16mm 
PROFESSIONAL FILM 
VIEWER-ANALYZER 


Makes film editing 
and analyzing a 
breeze. Easy 
threading, portable. 
Views film left to 
right on large 
6” x 44%” brilliant 
screen. Single or 
double system sound 
reader and/or counter 
can be easily 
attached. 35mm 
models available. 


FIRST CLASS 
PERMIT No. 4236 
New York, N. Y. 
Sec. 34.9, P. L. & R. 


BUSINESS REPLY MAIL 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 


POSTAGE WILL BE PAID BY 


CAMERA EQUIPMENT COMPANY, Inc. 
DEPT. 61, 315 WEST 43RD STREET 
NEW YORK 36, N. Y. 


CADO MARKER 


A versatile, inexpen- 
sive, bold marking in- 
strument ready for 
immediate use on any 


surface. Unbreakable. 
Comes in many colors. 


COLORTRAN “CINE KING” 


For high performance spot 


or flood lighting. 
Lightweight. Low in 
price. All new features 
including insulated sure- 
grip handle; feed-thru, 
in line switch; 360° 
rotation; lamp retaining 
ring has unbreakable 
prongs and adapts to Par 
64 or 56. New 
COLORTRAN KICKER 
and SUPER KICKER 
LIGHTs with all new 
features also available. 


RAY-RITE 
ILLUMINATED 
CLIP BOARD 


Ideal for use behind 
the lights. Inexpen- 
sive. Uses regular 
flashlight batteries. 
A size for every need. 


MAGNASYNC CONSOLETTE MODEL G-963 


A miniaturized studio mixing console with 6 input 
channels and patch bay selection of three 
program equalizers. Optional plug-in microphone 
pre-amplifiers. Specifically designed for 
re-recording applications. Modular 

construction of cabinet and components. 
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given for establishing a standard process. To simplify the obtaining 
and plotting of data from the sensitometric control strips, selected 
densities of only certain steps of the strips are plotted on the control 
chart. The tolerance limits for the control chart are determined on 
the basis of what is considered reasonable from subjective judg- 
ments of picture and sound quality. 

As a guide for establishing suitable limits, tolerance values for 
gamma and density for various classes of materials are stated, 
these limits being representative of those used by well-operated 
laboratories. Pertinent information is also given with respect to 
control of duplicating and sound recording processes. Some mis- 
cellaneous tests which make use of sensitometric techniques are 
also described. 


Chapter 8: Chemistry of Film Processing 


This chapter will be of greatest importance to those familiar 
with the science of chemistry, but will also be helpful as a reference 
for others. It covers the chemicals used in processing and the 
influence of the individual ingredients of a solution on the photo- 
graphic result. The influence of temperature and pH of solutions is 
also described. 


Chapter 9: Chemical Analysis and Control 


The facilities and instruments needed for a chemical control 
laboratory are described. An extensive table listing sources of 
information on analytical methods is given. Information is given 
on recording of data, establishment of chemical control limits and 
practical formulation of replenishers. In the final section, some 
practical suggestions pertaining to the control of reversal processes 
are presented. 


Chapter 10: Economic Considerations in 
Establishing a Process Control System 


This brief chapter attempts to answer questions pertaining to 
the economic value of a process control system to a given labora- 
tory, how much it should cost and if the cost is too high. 


Conclusion 


Jack P. Hall, General Film Laboratories, Hollywood, Calif. 

Frank P. Herrnfeld, Frank Herrnfeld Engineering Corp., Culver 
City, Calif. 

Bernard A. Hutchins, Color Technology Div., Eastman Kodak Co.., 
Rochester, N.Y. 

Thomas H. James, Research Laboratories, Eastman Kodak Co., 
Rochester, N.Y. 

Allan M. Koerner, Color Technology Div., Eastman Kodak Co., 
Rochester, N.Y. 

Ivor B. M. Lomas, Graphic Films Ltd., Toronto, Ontario. 

George McWilliams, Film Testing Div., Eastman Kodak Co., 
Rochester, N.Y. 

Arthur J. Miller, Du-Art Film Laboratories, New York, N.Y. 

Oran E. Miller, Color Technology Div., Eastman Kodak Co., 
Rochester, N.Y. 

Paul S. Peters, MPA-TV, New Orleans, La. 

Stanley A. Powers, Color Technology Div., Eastman Kodak Co., 
Rochester, N.Y. 

Edward H. Reichard, Consolidated Film Industries, Hollywood, 
Calif. 

Rodger J. Ross, Canadian Broadcasting Corp., Toronto, Ontario. 

Roderick T. Ryan, Motion Picture Film Dept., Eastman Kodak Co., 
Hollywood, Calif. 

Vaughn C. Shaner, Motion Picture Film Dept., Eastman Kodak 
Co., Hollywood, Calif. 

Sydney P. Solow, Consolidated Film Industries, Holiywood, Calif. 

Allan L. Sorem, Research Laboratories, Eastman Kodak Co., 
Rochester, N. Y. 

William R. Weller, Color Technology Div., Eastman Kodak Co., 
Rochester, N.Y. 

Lloyd E. West, Color Technology Div., Eastman Kodak Co., 
Rochester, N.Y. 

Deane R. White, Photo Products Dept., 
and Co., Inc., Parlin, N.J. 

John W. Fulda, Film Testing Division, Eastman Kodak Co., 
Rochester, N.Y. 


. I. du Pont de Nemours 


Concluding remarks stress the impor- 


tance of applying the principles outlined in 
an effort to raise the quality level of proc- 
essing throughout the industry. 


Subcommittee Members 


Walter I. Kisner (Chairman), Motion Picture 
Film Dept., Eastman Kodak Co., 
Rochester, N.Y. 

William H. Bebb, Color Technology Div., 
Eastman Kodak Co., Rochester, N.Y. 
Harry P. Brueggemann, Photo Optics, Tridea 

Electronics, Hollywood, Calif. 

Gordon A. Chambers, Motion Picture Film 
Dept., Eastman Kodak Co., Rochester, 
N.Y. 

George H. Dawson, Color Technology Div., 
Eastman Kodak Co., Rochester, N.Y. 
George T. Eaton, Applied Photography Div., 
Research Laboratories, Eastman Kodak 

Co., Rochester, N.Y. 

John L. Forrest, Motion Picture Processing 
Development Lab., General Aniline and 
Film Corp., Ansco Div., Binghamton, 
N.Y. 

John G. Frayne, Consolidated Electrody- 
namics, Hollywood, Calif. 

Robert O. Gale, Color Technology. Div., 
Eastman Kodak Co., Rochester, N.Y. 
William E. Gephart, General Film Labora- 

tories, Hollywood, Calif. 

Robert M. Grubel, Consolidated Film Indus- 
tries, Hollywood, Calif. 


. because 


we've come up with some new packaging ideas... 


dry chemicals in lightweight, disposable PLASTIC 
CONTAINERS. Inquire about this special Atkinson service. 


and ~~ 


now we ship our concentrated, ready-mixed liquid and 


SPECIALISTS IN PHOTO CHEMICALS 


it Cthinson LABORATORY, INC. 


7070 SANTA MONICA BOULEVARD, HOLLYWOOD 338, CALIF. * HO. 9-8374 


March 1960 Journal of the SMPTE Volume 69 201 


| 
| 
‘ 
| 
4 4 
ransporting needn't be a weighty problem... 
A 
— | SY 
~ 
/ 
| 
| 
4 
| 
| 
ue 
| 
A 


The sales price of Control Techniques in 
Film Processing is not yet fixed: It will be 
modest and there will be discounts for 
SMPTE Members and a scale of discounts 
for large-lot sales. If there is a demand for 
large lots by cinema laboratories and equip- 
ment distributors an arrangement for special 
binding with company imprints may be 
provided at about $20.00 additional for the 
first 100. 


welcomed by the Editor at Society Head- 


Expressions of interest will be 


quarters, 


Obituary 


John G. Capstaff 


A distinguished pioneer in color photog- 
raphy, John G. Capstaff, 80, died January 
31, 1960, at his home in San Diego, 


PEERLESS. 
D5 


Scratches on Film 
Irritate Audiences 


Scratches are havens for dirt, and 
refract light improperly. On the 

screen, they mar the picture and may 
distract attention. If on the sound track, 
they produce offensive crackling. 


Fortunately scratches can almost 
always be removed — without loss 
of light, density, color quality, 


or sharpness. 


Write for brochure 


EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 
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Calif. He was a native o' Newcastle, 
England, and as a young man he did 
portrait photography. He came to the 
United States in 1913 to accept a position 
with Eastman Kodak Co. and was one of 
the first members of the Research Labora- 
tories. 

He had been associated with Eastman 
Kodak for 42 years at the time of his re- 
tirement in 1954. During that time he 
was granted more than 60 patents, 
many of them in the field of color photog- 
raphy. His improvement of the reversal 
process is credited with bringing the making 
of motion pictures within the reach of 
amateurs and hobbyists. His research 
contributed greatly to the development 
of the lenticular process of color photog- 
raphy on 16mm film which was placed 
on the market in 1928. 

Many honors accrued to him during the 
course of his long and creative career. 
He was made an Honorary Member of 
the Society in 1955 (Journal, p. 689, Dec. 
1955). He was an Honorary Fellow of 
the Royal Photographic Society of Great 
Britain and of the Photographic Society of 
America. In 1944, he was the recipient of 
this Society’s Progress Medal. Among 
other awards he was recipient of the 
Modern Pioneers Award of the National 
Association of Manufacturers in 1940 and 
in 1946 was awarded the Progress Medal of 
the Royal Photographic Society of Great 
Britain. Following his retirement a biog- 
raphy by R. G. Tarkington was published 
in the Journal (Aug. 1954, p. 68). 


Education, Industry News 


A new SMPTE Student Chapter has been 
established at Boston University. Faculty 
Advisor is Alexis E. Ushakoff, Jr., who 
teaches in the School of Public Relations 
and Communications. Student Assistant 
Advisor is Dave Nohling. With this Chapter 
five Student Chapters have been estab- 
lished. The others are: City College, 
New York; Rochester Institute of Tech- 
nology; Univ. Southern Calif; and Univ. 
of Miami. 


The International Commission of Optics 
has announced a Summer School to be 
held July 4-13 in Paris, France. About 
24 to 30 lectures and seminars will be held 
centered around the general subject 
of Modern Aspects of the Theory of 
Formation of Images. Purpose of the 
school is to provide information to stu- 
dents and advanced research workers 
on the present situation of the theory of 
images, the use of Fourier techniques, the 
evaluation of optical images, etc. Further 
information is available from Professor A. 
Marfchal, Institut d’Optique, 3 Boule- 
vard Pasteur, Paris 15, France, or from the 
chairman of the U. S. National Committee 
of the ICO, W. L. Hyde, c/o J. W. 
Fecker, Inc., 6592 Hamilton Ave., Pitts- 
burgh 6, Pa. 


Plans for converting a 78,000-sq ft hangar 
at the Isla Grande Airport, San Juan, 
Puerto Rico, to a major television and 
motion-picture studio have been an- 
nounced, the space having become avail- 
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MOTION PICTURE 
_ PROCESSING 


4 


ANHYDROUS 


RICE CRYSTALS 


Less weight to lift...less than 3% 
weight per bag in a total mix 


2 Stacks more easily and evenly... takes 
up less storage space 


No hot water needed—Fixer bath mixed 
at normal working temperature. 


Lower shipping costs...saves over 14 
of the usual motor freight cost. 


HUNT HUNT 
ANHYDROUS HYPO RICE CRYSTALS 


EQUIVALENT 
WEIGHT 


SPACE PER 
BAG (STORAGE) 55% 100% 


64 LBS. 100 LBS. 


SOLUTION 
TEMPERATURE 70° (EXOTHERMIC) 125° (ENDOTHERMIC) 


FREIGHT 
SAVING ONLY 24 FREIGHT FULL FREIGHT 


FOR SUPERIOR RESULTS AROUND THE CLOCK USE HUNT GRAPHIC ARTS CHEMICALS 


PHILIP A. HUNT COMPANY 


PALISADES PARK, NEW JERSEY 
BRANCHES IN PRINCIPAL CITIES 
in Canada: Philip A. Hunt Company (Canada) Ltd., 207 Queen's Quay West, Toronto 
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DOES IT WORK? IS IT PRACTICAL? 


HERE ARE JUST A FEW 
PROFESSIONAL OPINIONS 


NOW FIND OUT 
FOR YOURSELF WITH 

THESE TERRIFIC 


DIRECTOR, U. S. ARMY TECHNICAL 

PHOTO LAB., ABERDEEN PROVING 1 ove 

GROUND, MD.: “In my opinion COMBINATIONS. 
the Camart Dual Sound 

Reader is invaluable in e 


editing and synchronizing . . 

of our sound documentary are gut net? MONEY 

films. B A Cc K 

GUARANTEE 


| 
PARTIAL LIST OF USERS 


TELEVISION: WABC-TV, CBC-TV, 
WIBW-TV, KOIN-TV, WJBK-TV, 
KRON-TV, WTVN-TV, KERO-TV, 
KGHL-TV 


INDUSTRIAL: F&M Schaefer Brewing Co., 
General Electric Corp., So. New England 
Telephone Co., ARO, Inc., 

Air Associates, Inc. 


EDUCATIONAL: Harvard University, Rutgers 
University, Brown University, Wayne 
University, Kansas State Teachers 
College, Fund for Adult Education. 


GOV'T & STATE AGENCIES: US Army, 

Ft. Leavenworth, Technical Photo Branch, 
Aberdeen Proving Ground, Cameron 
Station Quartermaster Activity, National 
Advisory Committee for Aeronautics, Dist. 
of Columbia Health Dept., Michigan 

State Dept. of Conservation. 


AND MANY OTHERS... ! 


Miss Patricia McMahon of 
NATIONAL PRINT DEPOT, MODERN 
TALKING PICTURE SERVICE, Pitts- 
burgh, Pa....“‘We have found 
a the Dual Readers to be very 
efficient. The sound repro- 
CAMERA duction is far superior to 
MART that in any other equip- 
ment we have used in the 

past.” 


1845 BROADWAY (at 60th St.) NEW YORK 23 - Ploza 7-6977 ( 
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CAMART DUAL SOUND 
A NATURAL! 


@ FOR TV NEWS FILM EDITING 

@ INDUSTRIAL FILMS 

@ MOTION PICTURE EDITING ROOMS 
@ STATE AND GOVERNMENT AGENCIES 


Dual Editor with Baia 16mm viewer list $227.00. 


U.S. Pat. No. 2,819,646 


CAMART DUAL SOUND EDITOR, Model SB-11 


Complete with optical sound reproduction head (or choice of 
magnetic sound) base plate, amplifier-speaker. For single or 
double system sound. Easy to handle, no twisting film. An 
unbeatable combination with the... 


ZEISS MOVISCOP 16mm precision viewer, sharp brilliant Dual Editor with Ace 35mm Rotary viewer (less image 
24, x 314 picture. erector), list $439.50. Special 


Dual Reader, less viewer 
0 
Zeiss Moviscop viewer 


Special Reader-Viewer combination 


COMPLETE 
: Need a Moviola for your studio? 


Camera Mart has every available model in 
stock for sale or rental—or if you have one you 
can make it do more jobs by adding sound 
heads simply and quickly with the Camart 
Add-A-Unit Extension plate. 


Did your production run over the budget? 


No need to use expensive editing equipment 
and run up even higher costs. You save when 
— eS you use the Camart Dual Sound Editor—one 


UA SOUND EDITOR DE L y XE of the finest editors built—to give you depend- 


able quality performance at all times. 
Complete editing outfit includes Dual Reader, choice of B&H 
or Zeiss Moviscop viewer, pair HFC two reel rewinds 
w/spacers & locks, Moviola two gang syn- 
chronizer, B&H Junior hot splicer, formica 
editing board. 


List over cones All prices F.O.B., 
Special combination offer New York. 


Subject to change 
MAGNETIC SOUND REPRODUCTION HEADS AVAILABLE without notice, 


SEND FOR DESCRIPTIVE LITERATURE! 


at Columbus Circle next 
5 BROADWAY (at 60 New York's new. 
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$189.50 
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CAMERA 


of the construction of the 
new International Airport at Isla Verde. 
The hangar has been leased by the Rich- 
port Amusement Corp. from Puerto Rico 
Ports Authority. The corporation, which 
has an authorized capital of $3 million, 
is headed by Hal Roach, Sr., who plans 
to operate the studio. Construction work 
is expected to begin in May. 


able because 


The 20th Annual National Audio-Visual 
Convention will be held August 6-9 at 
the Morrison Hotel, Chicago. The theme 
will be “The Challenge of the Sixties.’’ 
The Convention and Exhibit is expected to 
bring together more than 2500 people 
from the audio-visual field. Further in- 
, Fair- 


formation is available from NAVA 
fax, Va. 


A multiple-camera technique for filming 


live, unrehearsed panel discussions, busi- 
ness conferences and similar situations 
has been announced by Wilding, Inc., 


1345 W. Argyle St., Chicago. 
called Communi-Cam, employs two or 
more cameras synchronized and set in 
motion from a central control point and 
operated independently by separate crews. 
Use of film permits editing out irrelevant 
portions of a discussion. 


The process, 


As the printing press made obsolete the 
craftsmen who lettered and bound the 
missals of the Middle Ages, so may the 
computer make obsolete the 
editors and scholars whose specialty is the 
At Cornell 
Ithaca, New York, a Concord- 

Poems of Matthew Arnold 


electronic 


preparation of concordances. 
University, 
ance to the 


To fit Depue-Carlson 
Step Printer . $4, 
To fit Bell & Howell 
Models D a J... $5,100 
(F.O.B. New Rochelle, N. Y.) 


3-LIGHT 
Additive Color 


COMPENSATING 
HEAD 


Supplied to fit Depue-Carlson Step Printer 
and Bell & Howell Continuous 
Printer Models D & J. 


This 3-light additive color unit supplies discrete blue, 
green and red beams. 


No one beam contributes to con- 


tamination of the others. 
Solenoid operated, calibrated neutral density glass 


filters. 
Used by: Pathe Labs. 


Movielab Color Corp. 
Color Service Co. 
General Film Labs. 
Consolidated Film Inds. 
Alexander Film Co. 
Deluxe Laboratories 
U. S. Signal Corps ous 
Patrick Air Force Base 
Calvin Productions, Inc. 


tivity. 


Five filters in each color beam, giving 32 printer 
steps of .025 or .030 Log E. 

High efficiency 
splitters to form a single mixed output beam. 

Colored glass and/or high efficiency interference-type 
trimming filters, “peaked” to the positive stock sensi- 


interference-type dichroic beam 


Printing speed up to 125 feet a minute for continu- 
rinting; 55 feet a minute for step printing. 
Three 750-watt bulbs, operating at 60-80 volts. 
Assures long bulb life, saving time in calibration. 
Adjustable lamp sockets to line up filaments. 


Three 


degrees of freedom; vertical, rotational, lateral. 


as a base. 


aw 


Four-leaf adjustable diaphragm, imaged at the print- 
ing aperture which provides an optical printing aper- 
ture for exposure and/or uniformity control (on units 
to fit Bell & Howell Models D & J only). 


AVAILABLE ACCESSC 


3-Channel Memory Unit with Reader for automatic operation of 
flipper assembly, reading in succession blue, green, red and storing 
the introduced information. 
15 neutral density filters are in or out so that operator can see at a 
glance if Reader and Memory Unit are functioning properly. For 
easy servicing, commercially available punched tape reader is used 
Price: $3,200 F.O.B. NewRochelle, N.Y. 


15 neon pilot lights indicate when the 


Keyboard and Punch with 32 combinations 
for each color; blue, green,red; with an addi- 
tional channel for introducing other informa- 
tion such as stop, lap dissolves, etc., and with 
built-in scene counter. Can also be used with 
Reader to reproduce automatically duplicate 
tapes and will permit corrections of the tape 
and continue with the accepted information. 


Price: $2,300 F.O.B. New Rochelle, N. Y. 


Write for further information 


FISH-SCHURMAN CORPORATION, 85 Portman Road, New Rochelle, N. Y. 
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(975 pages of print, plus an appendix; 
70,000 references, and the occurrence of 
10,097 words of the poet’s vocabulary) 
was prepared with “dazzling speed” by 
using an electronic computer which reads 
at the rate of 15,000 characters/sec and 
makes 42,000 logical decisions/sec. In 
announcing publication of this volume the 
Cornell University Press said that the 
‘flawlessly correct machine-brain system 
of editing paves the way for the editing 
and printing in a matter of hours of monu- 
mental volumes that formerly involved 
painstakingly long and detailed years of 
work by many editors and technicians.” 
Each great invention adds something, 
but is also subtracts and until the final 
totting up of the column no one knows what 
the sum may be. There is an uneasy 
suggestion in announcements of this sort 
that the human brain may soon become 
obsolete, useless for almost every kind of 
activity except contemplation. 


In October 1958, the Education, Industry 
News column of the Journal, which is per- 
mitted either one coruscating or two mild 
jokes each year, made one of its mild 
jokes (p. 698). In reporting the possible 
development of a process of releasing 
appropriate scents during motion-picture 
showings “to heighten audience identi- 
fication”, the column commented jovi- 
ally, “Chanel No. 5 might be used for 
‘high-society’-type romances and perhaps a 
lovely combination of tar and bilge-water 
for On the Waterfront type dramas.” Jokes? 
At this writing, the motion-picture Be- 
hind the Great Wall is showing in New York 
theaters and according to the (mostly 
favorable) reviews, the smells are most 
realistic. An interview with perfume chem- 
ist Selma Weidenfeld who worked on 
Aromarama, as the new process is called, 
was reported in the New York Herald 
Tribune, Dec. 3, 1959. She produced a river 
smell by mixing “roots, mosses and a 
synthetic ozone.” (The inspiration for 
next year’s Hit Parade song, Smell Me a 
River.) She also was required to create 
a smell identical with that of a trapped 
tiger. ““A trapped tiger,” she said, “‘smells 
subtly different from a tiger at large, and 
a whole lot different from the tiger house 
in the Zoo.” 

Since last year’s joke may become 
next year’s reality, the Education, In- 
dustry News column is duly warned to 
watch out for these ‘‘smelly”’ jokes. 


A comprehensive revision of American 
Standard PH2.5-1954—Method for De- 
termining Photographic Speed and Ex- 
posure Index, is expected to be approved 
and published in the near future, according 
to the ASA Newsletter for January. The 
exposure index for black-and-white film 
has been criticized for some time because 
of the “‘safety factor’ which has been 
deemed outmoded by continuing develop- 
ments in photographic techniques. The 
proposed new standard will reduce the 
safety factor from about 2.5 to about 1.2 
(the same as for color film), set up new 
methods for determining sensitivity of 
photographic negative material, and give 
a new logarithmic scale for expressing film 
speed. 

The elimination of the safety factor 
means that black-and-white film presently 
rated ASA 50 will be rated ASA 100. 
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... Just process your film at General, 
leader in research, advanced methods, 
and technical skill. We use the 
latest electronic equipment 
for testing, reproduction 
and quality control. 

For a sound track 
of unmatched 
hi-fidelity 
call on 
us. 


HOW TO SOUND SUPERIOR... 


tut 


PRINT DENSITY 
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The Answer to Zoom & Telephoto Lens Tripod Problems | seale will 


use unit numbers from 0° to 11°. A step 
‘| . i ) ] from one number to the next doubles the 
speed. For example, ASA 25 will be (loga- 
1 i 1 rithmic) ASA 3°, and ASA 50 will become 

ASA 4°, 


| A recent bearing on this 


Sci. @ Eng., pp. 48-58, Jan.-Feb. 1960. 


National Theatres and Television, Inc., 
has been purchased by Cinerama, Inc., 


AN N-C-E ORIGINAL according to a joint announcement by 
IN TRIPOD STYLING B. Gerald Cantor, President of N.T.&T., 

and Hazard E. Reeves, President of 
AND PERFORMANCE Cinerama. The Cinemiracle process was 


introduced in April, 1958, with a simul- 
Ll Sili D ° A tha taneous showing in New York and Holly- 
arger i scone ‘ampening wea n wood theaters of the picture Windjammer. 
any Tripod in its class and price range | With this process, a picture composed of 
three prints synchronously projected side 


p> Designed for professional cameramen. by side is shown on a deeply curved screen. 


p> Velvety smooth, jerk-proof pan and tilt action, The purchase price is said to be more than 


utilizing the dampening effect of silicone. $3 million. 
; ; An earlier announcement (Journal, p. 
p> Aluminum construction; weight 21 Ibs. 78, Jan. 1960) revealed an agreement 
& Silicone loaded—temp. range 130 + 500F. between Loew’s, Inc., and Cinerama, Inc., 


> Precision ball-bearings. Mounted on pan and for the production of feature-length films 
tilt shaft for smooth action and alignment. in the Cinerama process. 


> Pan 360°—Tilt 80°. 


The 1st International Congress on Medi- 


Precision construction—pesitive @uich-linger > First tripod of its kind with ball-type levelin 
camera lock—-variable tension adjustment pan bottom of base with positive lock at NO E A cal Photography and Cinematography 
and tilt locks—spirit level—telescopic pan CHARGE. will be held in Cologne, Germany, Sept. 


handle with variable angle adjustment—right 


27-30, under the auspices of the Deutsche 


or left hand position. T V.- le- 
> maple-wood legs Gesellschaft fiir Photographie e.V. Topics 
INTRODUCTORY PRICE $32950 under the general subject of Photography in 
Complete With Tripod Legs > For all cameras 40 Ibs or less. Medicine will include Endophotography, 


BABY TRIPOD... $69.50 “HYDROFLUID" TRIPOD FOR 
a CASE 22.00 Arriflex 16/35—Auricon (Cine-Voice-600-1200) tography. Under Cinematography will be 
BOOT & POINT COVER. 12.50 Cine Special —Eyemo—Filmo—C ineflex included the topics of Endocinematog- 


raphy, Macrocinematography, Méicro- 
cinematography, X-ray Cinematography, 


° Sound Technique and Lighting Technique. 
VARIABLE SPEED MOTOR with TACHOMETER 
scientists from various European countries 

are scheduled for presentation. 


for Cine Special and Maurer Cameras 


© 115-V UNIVERSAL MOTOR—AC-DC 
© SEPARATE BASE FOR CINE SPECIAL 
VARIABLE SPEED 864 FRAMES 
e ADAPTER FOR MAURER CAMERA 


The Third International Conference on 
Medical Electronics will be held in 
London, July 21-27, 1960. The meeting 
is being organized by the Electronics and 
Communications Section of the Institution 
of Electrical Engineers and the Interna- 
tional Federation for Medical Electronics. 
Papers to be presented are grouped in four 
broad categories: Research and Advanced 
Development; Survey Papers; Integrat- 
ing Papers which present a critical view 
of developments in a field, and Medical 
Electronic Engineering Practices and 
Achievements. Session topics include Ul- 
trasonics, Isotopes and Radiology, Elec- 
tronic Aspects of Human Engineering, and 
Medical Electronics in Space Research. 
Program coordinator in the United States 
is Lee B. Lusted, M.D., Department of 
Radiology, Univ. of Rochester School 
of Medicine, Rochester 20, N.Y. 


Interchangeable Motors: 12-V DC variable Speed 8-64 Frames. 115-V 
AC 60 Cycles, mys a Motor, Single Phase. 220-V AC 60 Cycles, 3 
Phase, Synchronous Motor 


Animation Motors for Cine Special, Maurer and Mitchell Cameras. Motors for 
Bolex and Filmo Cameras. Time Lapse Equipment. 


PRODUCTION EQUIPMENT 
RENTALS @ REPAIRS @ SALES 


MITCHELL STANDARD—HI SPEED—N. C. 
WALL — BELL & HOWELL EYEMOS — FILMOS 
16mm MAURER — CINE SPECIALS — ECLAIR “CAMERETTE” 
BLIMPS — DOLLIES — LIGHTING EQUIPMENT 
MOVIOLAS — SYNCHRONIZERS 
CAMERA REPAIRS — LENS MOUNTINGS 


NATIONAL CIME BOUIPMENT. | 


Philadelphia, April 11 and 12, 1960. 
209 WEST 48th STREET, NEW YORK 36, N. Y.—Clircle 6-0348 Meetings of color problems subcommittees 
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New High Speed 
retersoN Model 16-C-100 


Single Head 16MM Continuous Contact 


Picture and Sound Printer 


The NEW PETERSON 16MM CONTINUOUS CONTACT PRINTER has been 
designed to produce quality print at a new printing speed of 144 feet 
per minute. 


A new type of aperture and film printing gate has been designed. 
A precision contact roller is used rather than a shoe. 


A new type of film support is used to carry the film edge of the sound side 
over a rolling drum, whereby perfect contact is obtained between the 


negative and positive print. 
This printer is available with either a Semi-Automatic Light Control, 
or with a Fully Automatic Light Control. 


Double Head Contact Printer 


The NEW MODEL 16-C-60 PETERSON DOUBLE HEAD CONTACT 
PRINTER prints sound and picture simultaneously, from separate 
negatives, in one operation. 


Equipped with Semi-Automatic Light Control. 
Available in 16MM or 35MM. 


Can be equipped with Fully Automatic Light Control Shutter and 
built-in Automatic Fade Unit. 


Produces quality print at a new speed of 72 or 144 feet per minute. Two-speed drive motor is used. 


Film take-up flanges have individual torque motors. Feed-out and take-up flanges will hold 1200 foot film rolls. 


“ora PICTURE PRINTING EQUIPMENT CO. Write tod 
rive ay 


Optical Continuous Printers and Accessories: 
NO TH RIDGE dy NUB SKOKIE for further descripticn and prices 
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motion 


into 25,600 


exposures 


per second 


with the 


y 


This new camera, which operates 
at constant speed, offers new 
potentialities in the use of pho- 
tographic instrumentation for 


high-speed motion analysis. 


May we supply further informa- 
tion? Or provide guidance in the 
potential application of Dynafax 
(or any other of the Beckman 
& Whitley High-Speed Cameras) 
to your problems? 


Beckman ¢ Whitley 


SAN CARLOS 9, CALIF., U.S.A. 


210 


March 1960 


will be held April 11. An especially in- 
teresting Symposium will be held April 
12, in the afternoon, on “Creative Color.” 
Speakers are Neil Welliver, Asst. Prof., 
Dept. of Art, Yale University; Lester 
Beall, Designer, Brookfield Center, Conn.; 
and Robert Riley, Director, Industrial 
Research Division, Brooklyn Museum. 
An illustrated lecture will be given the 
evening of April 12 by James J. Sweeney, 
Director, Solomon R. Guggenheim Mu- 
seum, New York. 


Refining Copper From the Sudbury 
Nickel Ores is a 39-minute film produced 
by Film Graphics, Inc., for the Interna- 
tional Nickel Co. to dramatize the prob- 
lems the copper refiner must solve in 
separating pure copper from molten crude 
blister copper. Filmed in Technicolor, 
the “‘sets”’ include the interiors of furnaces 
with temperatures ranging up to 2200 F, 
and industrial plant locations for such 
scenes as blister copper being poured 
directly from hot-metal cars into the giant 
anode furnaces, huge banks of casting 
wheels, and an electrolyte cell room 
covering more than four acres. Color rear- 
screen projection is used to give the viewer 
a sense of immediacy. All possible pre- 
cautions were used to protect the camera 
and cameraman when photographing the 
interiors of the furnaces such as_heat- 
absorbing glass and _ asbestos shields. 
Air hoses played cool air on the camera 
and lenses as they photographed hot- 
metal working and pouring operations. 
Prints are available without charge to 
science classes of high schools and colleges, 
industrial organizations and _ technical 
and engineering societies. The film was 
described in an article. ““You have to SEE 
the Big Picture,’ in Issue Six, Volume 
Twenty, of Business Screen Magazine. 


Research in radiophysics and other 
fields related to the study of space will 
be conducted at a newly created research 
center at Cornell University. Among the 
areas of research will be radio investigation 
of the atmosphere; space vehicle instru- 
mentation for the study of gases in the solar 
system; radio investigation of the iono- 
sphere and of the gases beyond the iono- 
spheric layers; radar investigations of the 
planets; radio astronomy of galactic and 
extragalactic sources, and laboratory in- 
vestigations pertinent to these sources. 
Thomas Gold, an internationally recog- 
nized cosmologist, has been named Direc- 
tor of the center. Associate Director will 
be Henry G. Booker, a leading scientist in 
theoretical research of electromagnetism 
and radio propagation. 


The Standards Engineers Society, 1025 
Connecticut Ave., N.W., Washington 6, 
D.C., was organized in 1947 with the aim 
of providing a means for standards en- 
gineers and others interested in standard- 
ization to exchange ideas in meetings and 
publications. Incorporated in 1956, the 
organization has a membership of over 
900 in the United States and other coun- 
tries. Publications include Standards En- 
gineering, a magazine containing articles 
on standardization, and the Proceedings 
of each annual meeting. The last meeting 
was held in September in Boston, Mass. 
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Membership is available in three grades, 
Member, Associate and Student. Two 
additional grades, Honorary Life Fellow 
and Fellow may be conferred by the 
Board of Directors. 


Three new departments established by 
TelePrompTer Corp., 311 W. 43 St., 
New York 36, are: Research and Develop- 
ment; Programs and Production; and 
Communications Systems Division. Heads 
of the new departments (in that order) are: 
H. J. Schlafly, Jr., Edward Reveaux and 
Nat C. Myers. 


Peachtree Production Associates, Inc. 
has moved its offices to Suite 217, 710 
Peachtree St. N.E., Atlanta, Ga. The firm 
was formerly located at 220 Pharr Rd., 
Atlanta. 


Acquisition of a new plant in West Los 
Angeles and the appointment of three new 
staff members to the West Los Angeles 
division as part of an expansion program 
has been announced by Houston Fearless 
Corp., 11801 W. Olympic Blvd., Los 
Angeles 64. Charles F. Andrews, former 
Production Manager for Consolidated 
Photographic Industries, has been ap- 
pointed Manager, Photo Finishing Equip- 
ment Section. James Hannum and Howard 
Speer, both formerly with Hughes Aircraft 
Co., have been assigned to the Communica- 
tions Research Group, Mr. Hannum as 
Manager and Mr. Speer as Senior Staff 
Engineer. 


A suggestion that the services offered by 
the Engineering Societies Library, 29 
W. 39 St., New York 18, are not being fully 
explored by many organizations and in- 
dividuals who might benefit from them was 
made by Ernest Hartford, Director of 
Promotion, Engineering Index, Inc. (same 
address), in a speech before the Council of 
Engineering Society Secretaries. He said 
that 55,000 journals appear annually con- 
taining about 1,200,000 articles of signifi- 
cance for some branch of research and en- 
gineering. More than 60,000 books on some 
area of engineering are published each year 
and about 100,000 research reports remain 
outside the normal channels of publication 
and cataloging. 

Even the compilation of these statistics 
represents a staggering task, and sifting the 
huge mountain for information in some 
specific context is beyond contemplation. 

The Engineering Index (current issue 1958; 
1959 edition scheduled for June 1960) 
sifts through this mountain to provide a 
guide to periodical technical literature. 
The volume is priced at $70. 

The Engineering Library offers such 
services as translations, literature searches, 
bibliographies, and many others for nomi- 
nal fees. A folder outlining these services is 
available without charge. 


The Society of Photographic Scientists 
and Engineers will hold its Annual Con- 
ference May 9-13, 1960, at the Miramar 
Hotel, Los Angeles. Subjects to be explored 
in technical papers presented at the Con- 
ference will include optics, camera and 
equipment design, photosensitive systems, 
the use of photography in scientific and 
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the east 


‘MOVIELAB FILM LABORATORIES 
MOVIELAB BUILDING, 619 W. 54th ST. 
YORK 19, N.Y. JUDSON 6-0360 


¥e developing color negatives e additive color printing e reduction printing including A & B ecolor 
slide film processing ¢ blowups e internegatives e Kodachrome scene-to-scene color balanced 
printing « Ektachrome developing and printing e registration printing « plus complete black and 
white facilities including cutting rooms, storage rooms and the finest screening facilities in the east. 


engineering recording and measurement, 
data acquisition and information storage 
and retrieval with photographic materials. 
Papers Chairman is John H. Jacobs of 
Consolidated Electrodynamics Corp., Pasa- 
dena, Calif. 


A report from the National Educational 
Television and Radio Center, 10 Colum- 
bus Circle, New York 19, outlines a year of 
progress highlighted by a Ford Foundation 
grant, enabling the network to equip its 
member stations with video-tape recorders ; 
a gift from Minnesota Mining and Mfg. Co. 
to provide for a basic supply of tape for 
network use; and a grant from the Ampex 
Foundation establishing a model video-tape 
duplicating center in Ann Arbor, Mich. 


Mode! 800 
$259.50 


optical 
sound 
readers 


Model 600 RL 
$195.00 


1037 UTICA AVENUE 


Precision Unitized Film Synchronizer 


Model $635-1 
Single Sprocket 35mm 


Synchronizer $95.00 


Single Sprocket 16mm 
Synchronizer 
(not shown) 


$95.00 


Sprocket Assemblies nizer with 

16 or 35mm $32.50ea, Spacer and Mag- 
netic head. 

$215.75 


Model 700 


Come and see us at Booth 205 


PRECISION LABORATORIES 


DIVISION OF PRECISION CINE EQUIPMENT CORPORATION 


The report is in the form of a 26-page illus- 
trated brochure, entitled 7959 — Year 
of Progress. The Center, now in its seventh 
year, has as its goal the broadly defined ob- 
jective of promoting ‘the advancement of 
educational television and radio for the 
general welfare.” 


Highlights of the IRE International Con- 
vention held in New York, March 21-24, 
included a symposium on “Electronics — 
Out of the World” conducted by Ernst 
Weber, President, Polytechnic Institute of 
Brooklyn. Subjects of papers included: 
Intergalactic Data, Communication Re- 
laying, and Design for Survival, among 
others. During the Convention about 275 
papers were presented in 54 sessions. 


Model S616-3 
Three sprocket 
16mm _ Synchro- 


$198.50 


Send For Free Literature 


BROOKLYN 3. N Y 
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About $15 million worth of electronic 
equipment was displayed at the New York 
Coliseum for the Radio Engineering Show. 
Guest speaker at the opening meeting was 
Lloyd V. Berkner, President, Associated 
Universities, Inc. 


The Rochester Institute of Technology 
Student Chapter has announced the First 
Annual Awards Competition for Student 
Technical Papers, cosponsored by the 
Chapter and Delta Lambda Epsilon( photo- 
graphic fraternity). A joint meeting will be 
held May 19, 1960, at which the six papers 
judged the best of those entered in the com- 
petition will be read. The Chapter held its 
first meeting of 1960 on January 28. Fred 
Emens of Wollensak Optical Co. spoke on 
“High-Speed Cinematography in Science 
and Engineering.” Conrad A. Strub is 
Program Chairman. 


High-Speed Photographic Measurement 
Techniques will be the subject of a Seminar 
to be held at the Massachusetts Institute of 
Technology, Aug. 15-19. The program is 
under the direction of Prof. Harold E. 
Edgerton of the Dept. of Electrical Engi- 
neering. Topics to be discussed include 
stroboscopic lighting, optical high-speed 
cameras, Kerr cells, Faraday shutters, and 
image converters. In addition to the dis- 
cussions there will be laboratory demon- 
strations of various types of high-speed 
photographic equipment. Further informa- 
tion is available from the Office of the Sum- 
mer Session, Room 7-103, M.I.T., Cam- 
bridge 39, Mass. 


The list of categories of films competing’in 
the 1960 American Film Festival, sponsored 
by the Educational Film Library Associa- 
tion, 250 W. 57 St., New York 19, has been 
revised to include additional categories of 
scientific films. More than 500 films have 
been submitted with a marked increase 
over previous years of films on such sub- 
jects as astronautics and other areas of 
scientific interest. Two separate categories 
have been added to the Science and Mathe- 
matics category, making three in all. Com- 
peting films are now grouped in 34 categories 
arranged in larger groups under five main 
subjects: Education and _ Information: 
Art and Culture: Religion and Ethics; 
Business and Industry; Health, Education 
and Medicine. The 1960 American Festival 
juries will meet April 20-23 at the Barbizon 
Plaza Hotel, New York. 


The Summer _Instrument-Automation 
Conference and Exhibit of the Instrument 
Society of America will be held May 9-12 
in San Francisco. A number of technical 
papers scheduled for presentation deal with 
control valve problems. A Session on Aero- 
sols and Condensation Phenomena Meas- 
urement will be held in conjunction with 
the American Meteorological Society. 
Other sessions will be on Metals and 
Ceramics Instrumentation; Data Handling 
and Computation; Physical and Mechani- 
cal Instrumentation; and Feedback Con- 
trol System. This will be the second ISA 
Conference and Exhibit held during 1960, 
the first having been held in Houston, Tex., 
Feb 1—4. The ISA International Conference 
and Exhibit, held in conjunction with the 
15th Annual Meeting, will be held Sept. 
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Where Quality Performance is Vital, Specify... Filmline 


Model ACE-20 


Mod 


FILMLINE... the ultimate in film processing machinery 


Your Film Depends Upon It 


Basic to the intelligent selection of a film processor 
is the consideration of performance results and cost 
economy. Whether your requirements are for a table 
top processor or a complete laboratory service each 
of the Filmline machines listed below is designed to 
provide you with professional processing performance 
of consistent excellence...at the lowest possible 
purchase and maintenance cost. 


At your convenience we would be pleased to arrange 
a demonstration of one of the many Filmline installa- 
tions in your area. 


FILMLINE PROCESSING MACHINES 
MANY ADDITIONAL MODELS AVAILABLE 


Film Type Process Film Size Speeds 


Neg/Pos. Baw 10 FPM 
Neg/Pos. Baw 30 FPM 
Neg/Pos. Baw 16mm 60 FPM 
Neg/Pos. Baw 16mm 60 FPM 
Neg/Pos. Baw 16mm 80 FPM 
Neg/Pos. Microfilm 16/35mm | 8 FPM 
Neg/Pos. Baw 16/35mm | 8 FPM 

RN 16/35 Neg/Pos. Baw 16/35mm | 24 FPM 

RN 16/35mm_ | Neg/Pos. Microfilm 16/35mm | 24 FPM 
316035 Neg/Pos. Baw 16/35mm | 32 FPM 
316D35M Neg/Pos. Microfilm 16/35mm | 32 FPM 
416D35 Neg/Pos. 16/35mm | 89 FPM 
PN100 Neg/Pos. 16/35mm | 100 FPM 

$ 150-R Neg/Pos. 16/35mm 150 FPM 
470 ND Neg/Pos. 70mm 10 FPM 
35ND70 Neg/Pos. 35/70mm | 30 FPM 
70R10 Reversal 70mm 10 FPM 
R15 Rev& Neg/Pos. 16mm 15 FPM 
RISTC Rev & Neg/Pos. 16mm 15 FPM 

R40 Rev & Neg/Pos. lémm 25 FPM 
R40TC Rev & Neg/Pos. lémm 25 FPM 
RT-S Rev & Neg/ Pos. 16mm 85-125 FPM 
R-60 Rev & Neg/ Pos. 16mm 30 FPM 
R-17-35 Rev & Neg/ Pos. 16/35mm | 17 FPM 
R-60S Rev & Neg/ Pos. 16mm 60 FPM 
R-90 Rev & Neg/ Pos. lémm 90 FPM 
CN-10 Eastman Neg 
Ektacolor 46mm 12 FPM 
(N35-10 Eastman Neg 35/46mm | 12 FPM 
Ektacolor 
ENP-25 Eastman Neg 16/35mm | 25 FPM 
ACE 20 Ansco /Ektachrome! 
7255 Ektachrome 22 FPM 
Eastman $0 260 


$0 270 
ACE 40 Ansco 


16KC-60 Kodachrome 
35KC-45 Kodachrome 


CORPORATION 


ERNA STREET, MILFORD, CONNECTICUT 

Distributors: Birns & Sawyer, Hollywood 
Caldwell Equip. Co. Ltd., Toronto, Can. 
Camera Equip. Co., New York City 
$.0.$. Cinema Supply Corp., New York City 
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26-30 at the New York Coliseum, New 
York. 


Three photographic scientists in the 
Kodak Research Laboratories have been 
named Senior Research Associate, a title 
reserved for those who have made signifi- 
cant contributions over a period of years to 
the work of the laboratories. They are: 
John Spence, Nicholas H. Groet and For- 
rest Richey. Dr. Spence has been with the 
Laboratories for 25 years and has made 
noteworthy contributions in the field of 
optical sensitizing of photographic emul- 
sions. Mr. Groet has been with the Labora- 
tories since 1934 and is considered an 
authority on color films. Mr. Richey has 
been with the color photography division of 
the Laboratories since 1944. His work has 
been concerned mainly with the develop- 
ment of various types of color films and he 
has also worked on the development of 
processing methods. 


Major General J. B. Medaris was elected 
Chairman of the Board of Electronic 
Teaching Laboratories, Washington, D.C., 
following his retirement from the Army, 
January 1, 1960, after 37 years of service. 
Maj. Gen. Medaris, who commanded the 
Army Ordnance Missile Command and 
directed missile and space programs, was 
guest speaker at the Society’s Convention at 
Miami Beach, May 4, 1959. His address on 
“The SMPTE, The Army, Missiles and 
Space Vehicles” appears in the July 1959 
Journal (pp. 490-491). 


J. R. Johnstone has been appointed ad- 
ministrative assistant in the office of William 
H. Feathers, President, National Carbon 
Co., Division of Union Carbide Corp. He 
was formerly marketing manager of carbon 
products. 


New assignments within the marketing 
organization of National Carbon Co., 
division of Union Carbide Corp., include 
Curry E. Ford, Director of Marketing; 
James King, Jr., Manager, Electrode 
Products; A. W. Wolff, Manager, In- 
dustrial Carbon Products; W. C. McCosh, 
Manager, Carbon Products; and W. G. 
Pitt, Manager, New Product Market 
Development. 


Eric J. Sheldon has been appointed Di- 
rector of National Sales for Standard 
Camera Corp., 319 Fifth Ave., New York. 
Prior to his present appointment he was 
Sales Manager of the Eastern Division, 
Technicolor Products, Inc. He has also 
held managerial posts in Kling Photo 
Corp.,and O.W. Ray Corp., where he was a 
vice-president. 


Cecil S. Bidlack of Smith Electronics, 
Inc., has joined the firm of Carl E. Smith 
Consulting Radio Engineers, Brecksville, 
Ohio. Mr. Bidlack was formerly with the 
National Association of Educational Broad- 
casters. In his present post he will be en- 
gaged in consulting work in television and 
FM broadcast. 


rewinders 


sound readers synchronizers 


picture and 


sound editors video tape 


frst IN EDITING 


EQUIPMENT 


From the time motion pictures ‘‘learned 
to talk’’ Moviola has earned acceptance 
as the word for professional film 
editing equipment. Moviola is keeping 
pace with the changing needs of the 
Motion Picture Industry with new 
devices such as: 
e Crab Dolly for improved Motion 
Picture and TV Camera mobility 
e 70 mm Viewer for the Photo 
Instrumentation field 


Moviola 


MANUFACTURING CO. 


1451 GORDON STREET « HOLLYWOOD « CALIFORNIA « HO. 7-3178 
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Sound in the Theatre 


By Harold Burris-Meyer and Vincent 
Mallory. Published (1959) by Radio 
Magazines, Inc., P. O. Box 629, Mineola, 
N.Y. 95 pp. incl. index, illus. and diagrams. 
10} by 8} in. Price $10.00. 


Sound in the Theatre is an exposition for the 
benefit of those who plan, supply and utilize 
electronic equipment for public address, 
sound reinforcement, or for specialized 
theatrical purposes. Several chapters are 
devoted to an elementary discussion of the 
characteristics of sound, hearing and archi- 
tectural acoustics. Sound sources and 
means for microphone pickup are de- 
scribed. Some aspects of typical sound sys- 
tems are considered: the combination of 
amplifiers, mixers, volume indicators and 
monitoring facilities which may be re- 
quired. While one can use such information 
as a guide, problems of distortion, signal to 
noise, grounding and shielding are left to 
the experience of the user. No discussion is 
given pertaining to the various forms of 
electrical equalization which may be em- 
ployed to simulate various sound effects. 

The use of set-up sheets or an adaptation 
of musical scoring is demonstrated as a 
useful means of controlling complicated 
sound effects accompanying drama. These 
have been used by the reviewer in the past 
to score battle noise sound sequences and 
are quite effective. 

This book should prove to be useful for 
those interested in the use of sound to 
augment drama; and it has at least suffi- 
cient information, to cause those interested 
to seek additional technical detail in the 
literature.—F. L. Hopper, Bell Telephone 
Laboratories, Inc., 3300 Lexington Rd., 
S.E., Winston-Salem, N.C. 


Cinefluorography 


Edited by: George H. S. Ramsey, M.D., 
James S. Watson, Jr., M.D., Theodore A. 
Tristan, M.D., Sydney Weinberg and 
William S. Cornwell, M.A. Published 
(1959) by Charles C. Thomas, 301-327 E. 
Lawrence Ave., Springfield, Ill. x-xvi + 
266 pp. incl. contents, illus. and diagrams. 
7 by 10-in. Price $11.75. 


Drs. George H. Ramsey and James S. 
Watson, Jr., should be congratulated on 
organizing the first Symposium on Cine- 
fluorography in this country. There was 
a great need for the exchange of ideas 
and experience among various workers 
engaged in this field, and this Symposium 
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CORPORATION 


(4 subsidiary of Du Art Film Labs., Inc.) 
245 West 55th St., New York 19, N. Y. « PLaza 7-4580 


IN CANADA: ASSOCIATED SCREEN INDUSTRIES, Ltd. * 2000 Northcliff Avenue, Montreal, Canada 


March 1960 Journal of the SMPTE Volume 69 215 


f . 
? 
on 
— 
i 
d 
4 


Protessional 
Services 


COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 
The most illumination for the least investment 

CROSS COUNTRY RENTAL SYSTEM 

ELIMINATES COSTLY SHIPPING 
write for catalog 

NATURAL LIGHTING CORP. 

630 S. Flower St., Burbank, Calif. 


IN THE SOUTHWEST 
For Equipment and Stage Rental 
Technical and Creative Personnel 
Complete 16mm and 35mm 
Laboratory and Producer Services 
It's BIG “D” FILM LABORATORY, Inc. 


4215 Gaston Plaza, Dallas 10, Texas. 
TAylor 7-5411 1A.T.S.E. 


TUFF COAT 


Multiplies the useful life of all types of preprint 
and release film. Protects from scratches and 
abrasions. Safe, easy to use. Kills static, cleans 
and lubricates. Special t available for 
Videotape, Magsiripe and Lacquered footage. 
Send for Brochure 
NICHOLSON PRODUCTS CO. 
3403 Cahuenga Blvd. Los Angeles 28, Calif. 
Ho. 7-1712 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers, builders 


Users of Permafilm Protection and 


SAVE Perma-New Scratch Removal show 
savings ranging from 25% to 50% 
25-50% and more by lengthening the life of 


their prints. A money-back test will 
ON convince you. 
PERMAFILM INCORPORATED 


Complete laboratory facilities for 16 

& 35mm black-and-white and color 

33 West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


in PHOTO INSTRUMENTATION PRINT | 723 7th Ave.-New York 19-Cl 6-0130 
COSTS | PERMAFILM INC. OF CALIFORNIA 
Box 60, Fort Lee, N. J. Holly wood 38-HO 4-4168 
CRITERION 
FILM LABORATORIES, INC. Specializing in 
HIGH-SPEED 


Motion- Picture Photography 


Photographic Analysis Company 
100 Rock Hill Rd., 


Phone: Prescott 9-4100 


ELLIS W. D’ARCY & ASSOCIATES 
Consulting and Development E 
Arc Applications 


Motion-Picture Projection 
Magnetic Recording and Reproduction 


Box 1103, Ogden Dunes, Gary, Ind. 
Phone: Twin Oaks 5-420] 


PROFESSIONAL MOTION PICTURE 
PRODUCTION EQUIPMENT 
Cameras, Sound Recording, Editing, 

Laboratory and Affiliated Equip. 
Consulting Services by Qualified Engineers 
Domestic and Foreign 
REEVES EQUIPMENT CORP. 

8 Third Ave., Pelham, N. Y. 


EAGLE FILM 
LABORATORY, INC. 
(Established 1951) 

A 16MM SPECIALIST LABORATORY 


341 E. Ohio St., Chicago 11, Ill. 
Whitehall 4-2295 


Cable: REEVESEQUIP, PELHAMNY 
SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 
and 


Consultants in Photographic Chemistry 
L. B. Russell Chemicals, Inc. 
14-33 T -First Avenue 
Long Island ity 6, New York 
YEllowstone 2-8500 


Complete Color 
lack & White 

Motion Picture 

Laboratory Services 

including 

Sound Recording 


l6mm 


6555 North Ave., Oak Park, Ill., EUclid 6-6603 


FISCHER PHOTOGRAPHIC LABORATORY, INC. 


FILM PRODUCTION EQUIP. 

The world’s largest source of supply for prac- 

tically every need for 

g and editing motion picture. films. 
Domestic and Foreign 

$.0.S. CINEMA SUPPLY CORP. 


Dept. TE, 602 W. 52St., N.Y.C.-Cable:SOSOUND 
Weetern Branch: 6331 Holly’d Bivd., Holly'd,Cal. 


16mm, 35mm, 70mm 
Motion Picture Cameras 


High Speed Cameras 
Special Cameras 
Lenses 


Equipment 
Editing Equipment 


GORDON ENTERPRISES 


5362 N. Cahuenga, North Hollywood, Calif. 


ALL 16mm PRODUCERS SERVICES 
Equip. Rentals « Technical Crews 
40 X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD Color Control 
Additive Color Print Process, Plus B & W 


SOU.HWEST FILM CENTER 
3024 Ft. Worth Ave., Dallas 11, Texas 


IN THE CENTER OF THE U. S. 


OVERNIGHT 
8mm @ BLACK & WHITE 
16mm PROCESSING 
HAROLD'S FILM SERVICE 


Box 929——-Sioux Falls, South Dakota 


ROCKY MOUNTAIN HEADQUARTERS 
For 16mm Film Services 
B&W and Anscochrome Processing 
Printing—Recording—Editing 
Production—Rental—Sales 
All types of film in stock 
Write for Price List 


WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. AMherst 6-3061 


Professional cards available to members. 12 insertions, 2x1 in., $60 


jectors. The volume contains 250 pages, 
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job information contributed by officials of 


proved to be an excellent solution of the 
problem. 

The proceedings of the meeting held in 
Rochester are very well presented in this 
monograph. The test is clear and the illus- 
trations are informative. The contents cover 
the entire field of x-ray motion pictures 
starting with the historical review of the 
subject, and ending with the latest techni- 
cal development in image amplifiers. 
There are some omissions in the historical 
outline of the development of cinefluorog- 
raphy. In particular the patent literature 
is not described at all and the earliest 
patents for x-ray image amplifiers such 
as Langmuir, U.S. Patent No. 2,198,479, 
and Sheldon, U.S. Patent No. 2,555,423, 
are not mentioned. 

The problems of making x-ray motion 
pictures are analyzed im many aspects 
in separate chapters. The x-ray image 
amplifiers, without which it was impossible 
to produce adequate x-ray motion pictures 
of humans, are well described in chapters 
by A. Lignon, J. Feddema, J. Jacobs and 
B. Kazan. 

The optical and photographic equip- 
ment necessary for cinefluorography are 
well discussed by G. Chambers, F. Dreisin- 
ger, R. Kingslake, F. O’Brien, G. Corney 
and Dr. J. Watson and S. Weinberg. The 
very important problem of the x-ray 
dose received by the patient in making 
the x-ray motion picture is well analyzed 
by Dr. T. Tristan. The medical diagnostic 
value of the x-ray motion picture is treated 
rather shortly; as Dr. F. Campeti explains 
it, this branch of radiology has not as 
yet been developed as it should be. Only 
3% of published papers on cinefluorog- 
raphy deal with diagnostic analysis of 
x-ray motion pictures. 

In conclusion this books fills an important 
gap in radiological literature. We hope 
that the second Symposium on Cine- 
fluorography will be published in the near 
future.—E. E. Sheldon, M. D., Radiologist, 
30 E. 40 St., Professional Medical Bldg., 
New York 16. 


The Sixth Edition of the Audio-Visual 
Equipment Directory has been brought 
up to date with illustrations and descriptions 
of new equipment and contains two new 
illustrated sections, Language Laboratory 
Systems and Transparency-Making Equip- 
ment. The latter section describes 36 
different pieces of equipment used to 
produce transparencies for overhead pro- 


is 8} by 11-in., plastic-bound. Editor 
is James W. Hulfish, Jr. It is available 
from National Audio-Visual Association, 
Fairfax, Va., at a price of $4.25 if payment 
accompanies order, otherwise, $4.75. 


Career: For the Experienced Engineer 
and Scientist is published by Careers, Inc., 
15 W. 45 St., New York 36. The Winter 
1960 edition is available at a price of $1.95. 
The publication is distributed without 
charge to alumni of ECPD-accredited 
colleges and universities through alumni 
placement offices or other accredited 
agencies. The volume gives a rundown of 


the main companies employing engineers 
and scientists. 
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Thanks 


ARGUS -BELL & HOWELL: DE JUR- 
EASTMAN KODAK - FAIRCHILD 
CAMERA -|.PI.- KALART - 
KEYSTONE MANSFIELD REVERE 


We salute the foresight and ability of you 
who design today’s most modern photographic 
equipment—and all of you dealers who sell it— 


for making this 
Sylvania 
announcement 
possible 
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The Atlanta Section met on February 16 HURLETRON: 


at Bradley Observatory, Agnes Scott 


College, Decatur, Ga., with an attendance 
of 31. Dr. William Calder of the Agnes <= 
Scott College addressed the group. His 


subject was Radio Astronomy. 
Dr. Calder presented slides showing pic- 


tures taken with optical telescopes of some 
of the known sources of the radio waves that 
permit the relatively new field of radio 


astronomy. These waves are hydrogen 
emission with a frequency of 1420 me. In | - 
addition, pictures were shown of existing 
radio telescopes and an engineer’s rendering 
of the 600’ telescope being built by the 
United States in West Virginia. This tele- 
scope will be twice as large as any existing 
radio telescope and will be a considerable | 
step forward both in range and definition. 

While these radio telescopes may or may 
not be able to answer the question as to 
whether the universe is continuously ex- 
panding, they give strong support that it is. 
So far a Doppler shift has been observed 
that agrees with the shift that has been | 
observed optically. The range of the 600’ 
telescope will give information as to whether | 
this Doppler shift is observable at much 
greater distances than is now possible to | 
observe even with the 200” optical tele- 
scope. 

After the meeting the members were 
allowed to inspect the college’s optical 
telescope. Unfortunately, the evening was 
overcast and it was not possible to do any 
star gazing. Dr. Calder also demonstrated 
a small planetarium that he had built and 
invited all members of the Section to at- 
tend meetings of his astronomy club, which 
meets at 8 p.m. on the third Friday of each 
month. 

The new appointive officers, Bob Hol- 
brook, Program Chairman, and Durward 
Thayer, Membership Chairman, were an- 
nounced at the meeting.—Wesley R. 
Sandell, Secretary-Treasurer, c/o Kodak 
Processing Laboratory, 4729 Miller Dr., 
Chamblee, Ga. 


The Dallas-Fort Worth Section met on 2% The HURLETRON AUTOMATIC SHUTTER can be installed on your 


Bell & Howell Model D or J printer in a few minutes. It actuates from 
any cueing system with a blade response time of three (3) milliseconds. 
of 55. Guest speakers were Gordon Tubbs of = Vo = 6 aa light setting in addition to the 22 standard 
man Kodak Ektachrome E. R. Film and Bie i Key board and Dial-O-Matic 8 channel tape perforators are ovaileble a 
Bruce Jamieson of Jamieson Film Co., ‘i also a tape verifier; modified mounting can be supplied to adapt the 
whose subject was “Processing of Kodak eee shutter to custom-made printers. Complete facilities are maintained 
Ektachrome E. R. Film.” ¥ : for design and construction of special motion picture printing equipment 
Mr. Tubbs’ discussion included some : a end accessories. All products and service are fully guaranteed. 

history of the development of Ektachrome .y oe Your inquiries will be welcome and given prompt attention. 

E. R. Film and covered the general prop- : - 

erties of this new emulsion. He screened ; Va AT 
original reversals, prints made from these 
originals and shots made under various 
lighting conditions, including exposures at f 


3000 frames /min. 
ences in processing Ektachrome E. R. Film 


and the development of a procedure to be 
used with their high efficiency tube type 


February 18 at the Beard and Stone 
Auditorium in Dallas with an attendance 
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TIME 


MONEY 


AND YOU'LL 


SAVE BOTH 


WITH THE 
PROFESSIONAL 


PRESTO-SPLICE 


For information and brochure, write: 
PRESTOSEAL 


MANUFACTURING CORP. 
37-27 33 Street, L. 1. C. 1, N. Y. 


Export: Reeves Equipment Corp. 
P. O. Box 171, Pelham, N 


machine, which he discussed before our 
Section last July. He then screened some 
test films that his company has shot for 
experimental uses in developing a proc- 
essing procedure. These scenes ranged from 
illumination levels of a match used by the 
subject, to exteriors shot at f/16 with a 45° 
shutter. 

At the close of the meeting, the group 
visited the nearby studios of Jamieson 
Film Co., where we inspected their facilities 
for processing this film. Coffee and cookies 
were served at the studio.—Malcolm D. 
McCarty, Secretary-Treasurer, 4401 Wild- 
wood Rd., Dallas, Texas. 


The Hollywood Section met on February 
16 at NBC Studio E with an attendance of 
300. Speakers were Robert Gunther, Aero- 
jet General Corp., who discussed “Infra- 
Red”; Jay E. Gordon, North American 
Aviation, whose subject was ‘Nautilus 
Arctic Passage’; Bill Gibson, Douglas 
.ircraft Co., who talked about “The Big 
Reach”; and Betty Williams, Lockheed 
Aircraft Corp., who discussed “The Big 
Stick.” 

The general theme of the program was 
“The Role of Motion Pictures in Industry 
as a Communications Tool.’’ The program 
was presented by the Industry Film Pro- 
ducers Association, whose president Mr. 
Gunther described briefly the aims and 
purposes of the Association. The IFPA 
Secretary, Jack}R. Smith of Thompson- 
Ramo-Wooldridge, introduced each of the 
above-mentioned speakers who gave sup- 
plementary information about their films. 
—Ralph E. Lovell, Secretary-Treasurer, 
2554 Prosser Ave., Los Angeles 64, Calif. 


The New York Section met on February 10 
at the World Affairs Center Auditorium 
wich an attendance of 132. Guest speaker 
Anthony H. Lind, Radio Corp. of America, 
discussed “Fundamentals of Video-Tape 
Recording Machine Design and a Status 
Report of their Operation.” 

Mr. Lind presented a concise discourse 
on the fundamentals of video-tape machine 
design, illustrating his talk with slides show- 
ing the key areas of control and principles of 
operation. After the coffee break, the meet- 
ing reconvened for a question-and-answer 
period covering the current scope of video- 
tape use, and probable growth.—James W. 
Kaylor, Secretary-Treasurer, c/o Movielab 
Film Laboratories, Inc., 619 West 54 St., 
New York 19. 


The Rochester Section met on February 18 
at the Dept. of Radiology, Strong Memorial 
Hospital, Univ. of Rochester, with an at- 
tendance of 72. Sidney Weinberg discussed 
cinefluorography at the meeting. Mr. 
Weinberg is an associate in cinefluorogra- 
phy, Dept. of Radiology, Rochester School 
of Medicine and Dentistry. 

Mr. Weinberg demonstrated his pro- 
jector adaptation which allows for still 
framing, reverse projection and forward 
speed at various film-rates. The demonstra- 
tion was done with scenes showing athletes 
in action. 

After demonstrating the projector, he 
showed movies made through the tech- 
nique of cinefluorography. Following this 
showing, the group toured the facilities of 
the Cinefluorography Dept. Much of the 
equipment used there has been designed by 
Mr. Weinberg and members of his group. 
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This second meeting of the 1960 season 
proved to be very interesting. A discussion 
period of about an hour followed the dem- 
onstrations of X-ray motion pictures that 
were shown after the formal presentation.— 
Wilbur G. Hill, Secretary-Treasurer, 10 
Hillcrest Ave., Binghamton, N.Y. 


The San Francisco Section’s members 
preceded their February 9 meeting with 
cocktails and dinner at the Rathskeller 
Restaurant, afterwards gathering at the 
KGO-TV Studios, with 54 attending, to 
hear two guest speakers from Los Angeles. 

Ralph Sogge, of Magnasync Mfg. Co., 
Los Angeles, spoke first, on “Equipping 
Modern Motion-Picture Sound Recording 
Studios.”” He described the equipment 
made by Magnasync as being designed 
around a high quality film transport. 
Using this transport system as a heart and 
adding elements as needed the Magnasync 
system may be expanded from a basic 
fundamental recorder to any degree of 
complexity, according to the requirements 
of the user. A question and answer period 
followed. 

The second speaker of the evening was 
D. J. White, President of Magnasync. 
Mr. White presented “The Nomad,” 
a completely self-contained portable and 
versatile sound system with professional 
lip-sync sound, designed for the serious 
amateur. 

Magnasync equipment was available 
for inspection after the meeting.—Frank 
Mansfield, Secretary-Treasurer, 57 Stoney- 
ford Ave., San Francisco 24. 


A social evening started an exciting year 
for the Washington, D. C., Section. 
One hundred and fifty members and guests 
met February 17 at the Motion Picture 
Association of America’s Academia for 
an evening of entertainment and refresh- 
ments. 

Howland Pike, the new chairman, 
welcomed the members and guests. He 
described the aims of the Society so that 
our guests could better understand our 
function. Speaking further, Mr. Pike 
reminded the membership to remember the 
“other fellow’? when programs were being 
planned. 

John L. ‘Scott’? Robertson, Jr., (Board 
of Managers), was introduced as the Pro- 
gram Chairman. 

Mr. Robertson outlined the possible 
programs for which the Washington, D.C., 
Section has tentative arrangements. The 
membership was asked what programs they 
would support with their own attendance 
and would encourage them to invite 
guests. The attending members indicated 
a preference for two papers on one program 
and both papers to be on one or a closely 
related subject with plenty of time for 
discussion. 

It was later decided to poll the entire 
membership via a letter to ascertain their 
desires on programming for i960. Because 
of this, no results of the poll taken during 
the meeting are being made public at 
this time. 

The program committee was greatly 
encouraged by the enthusiastic acceptance 
of the majority of the proposals—certainly 
enough to guarantee a memorable year 
with some left over for 1961!—William 
E. Youngs, Secretary-Treasurer, 235 E. 
Greenway Blvd., Falls Church, Va. 
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economical lip-synch filming with famed ARR quality... 


oe SINGLE UNIT DOUBLE SYSTEM 
aa PICTURE AND SOUND CAMERA 


The Arricord 35 is a combination of the latest Arriflex 
35mm Model IIB camera and a magnetic recording unit 
which uses perforated 172mm magnetic recording film. 
The combined units are housed in a compact sound 
blimp having external controls for both sound and pic- 
ture recording. ‘ 


In the Arricord, the Arriflex camera component is per- 
manently joined to the recorder unit by a special pre- 
cision gear drive, which assures constant speed and 
smooth, even motion in the mechanisms driving both 
the negative and magnetic films. A 24 Volt governor 
controlled DC precision motor powers the entire unit. 


The Arricord answers the demand for a compact and 
portable double system sound recording camera with 
the convenience, money and labor saving features of a 
single system camera. Because the entire unit is driven 
by a 24 Volt battery pack it eliminates the need for AC 
generators or inverters. 


TECHNICAL DATA 


nother, Product 


CAMERA SECTION 
Focus & diaphragm externally controlled e Through-the- 
lens focusing and viewing e 400 ft. magazine film 


capacity e Three-lens turret e PLUS—all the famous 
ARRIFLEX 35 camera features. 


RECORDING SECTION 


Made by Klangfilm to professional standards e Takes 
450 ft. standard 17¥2mm magnetic film e Built-in re- 
cording and test meter e Prequency response: 30 to 
10,000 cps. e Two microphone inputs with mix facilities. 
Equalization: Bass 0; —6; —12 db 
Treble +2 to +14 db 
PLUS: built-in intercom from recordist to cameraman, 
electric slate, monitoring before or after recording, and 
many other ffne features. 


WEIGHTS: ARRICORD..72 Ibs. Amplifier. .28 Ibs. 
Battery pack. .42 Ibs. (approx.) 


FOR SALE, RENT, OR LEASE im 


ARRIFLEX 


CORPORATION OF AMERICA 
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new 
products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 


A four-day Workshop Seminar in Anima- 
tion Film Techniques, sponsored by Flor- 
man & Babb, Inc., New York, and Warren 
C. Portman Co., Mt. Vernon, N.Y., is 
scheduled for June 12 through 15. It will 
be held in the New York Trade Show 
Building, 500 Eighth Ave., New York 1. 
Specially priced accommodations for par- 
ticipants will be available at the Hotel New 
Yorker, across the street. The Seminar is free 
to anyone in the motion-picture industry, 
butearly registration is urged by the sponsors 
as attendance is limited to 100. A complete 
program and a registration form may be ob- 
tained by writing Charles Lipow, Florman 
& Babb, Inc., 68 W. 45 St., New York 36. 


Eight sessions will be held during the four 
days and will be conducted by Warren 
Portman, Charles Lipow and Arthur Flor- 
man. The first session will present a general 
outline of animation covering basic prin- 
ciples and terminology. Other topics of 
discussion will be multiple effects units, 
such as ripple glasses; and use of double 
ring compound, automatic focusing, live 
action zooms, and squeeze- and _slide- 
motion techniques. 

Among those from the animation field 
who will participate is Ernest M. Pittaro, 
production supervisor for TV films for 
Dancer-Fitzgerald-Sample, Inc., and au- 
thor of 7V and Film Production Data Book. 


Pay-TV is in the news again following the 
successful unveiling of Telemeter toll-TV 
February 26 in Toronto, Can., installed by 
Trans Canada Telemeter, a division of 
Famous Players Canadian Corp., Ltd., 
West Toronto. (“Smash Hit” said the 
New York Herald Tribune.) About 1000 
Canadian dollars dropped in the coin 
meters as Journey to the Center of the Earth 
came over the closed-circuit system, which 
has been set up to accommodate 13,000 
subscribers. 

The Canadian experiment seems to have 
revitalized the ghost of Pay-TV in the 
United States, somewhat laid to rest by 
stringent FCC restrictions. Last develop- 
ment of any real note was the Bartlesville, 
Okla., experiment (Jour., 635-638, Oct. 
1957). After that little was heard of Pay-TV, 
although a few companies continued to 


OMNITARS 


Focal Lengths 

125mm to 1000mm for 
16 and 35mm fields 
300mm to 1000mm for 
16, 35 and 70mm film 


Lens to Camera 
Cradles for: 
Mitchell 16 and 35 
Arriflex 16 and 35 
Fastax 
Photo-Sonics 
Hulcher 

Filmo and Eyemo 


Fits all cameras: 
16, 35, or 70mm: 
Mitchell 

Arriflex 

Bell & Howell 
Photo-Sonics 
Benson-Lehner 
Hasselblad, Asahi, etc. 


OMNISCOPES 


Five Element Monocular 
Tracking Finders Match 
All focal lengths 
Reticles Scribed for 
16, 35, and 70mm film 


in 125mm, 


BIRNS & SAWYER Presents the 
 OMNITAR LENS SYSTEM 


An Integrated Lens - Camera - Cradle - Finder Package 
Fitting Telephoto Lenses to All Film and TV Cameras 


OMNITAR 


A range of fast television lenses for |-O 
TV comeras with RCA mounts is available 
150mm, 200mm, 
600mm lengths. Speeds F2.8 to F5 


Write for prices and illustrated color brochure 


“\BIRNS & SAWYER 


6424 SANTA MONICA BOULEVARD HOLLYWOOD CALIFORNIA. TELEPHONE HON ywood 


OMNIDAPTER 


OMNISCOPE 


The color saturation, brill- 
iance and contrast of the 
Omnitar lenses are second to 
none. The range of focal 
lengths, versatility, adapters 
and finders make the Birns & 
Sawyer Omnitar family the 
most complete lens system 
available anywhere. 


mm and 


CINE EQUIPMENT 


develop equipment and, from time to time, 
hold up a finger to the wind. Jerrold Elec- 
tronics Corp., of Philadelphia, which sup- 
plied equipment for the Bartlesville test, 
worked with Telemeter on the Canadian 
experiment. 

Experimental Pay-TV systems fall 
mainly into one of two categories — closed- 
circuit and broadcast. Five of the main 
companies interested in Pcy-TV, and the 
methods presently favored are: Blonder- 
Tongue Labs., “‘BiTran’’ system to substi- 
tute pay program for regular TV program 
by means of a telephone line key when so 
desired by the subscriber; International 
Telemeter Corp., a subsidiary of Paramount 
Pictures, Inc., coin-box mechanism to un- 
scramble coded picture; Skiatron, punch 
card for decoding; TeleGlobe, clear video 
with audio over telephone lines; Zenith, 
decoding signal sent over the air to un- 
scramble over-the-air programs. 


The 35mm Newman Sinclair kine 
Camera, Mode! P/400, is a portable electric 
camera designed to be as small and as light 
in weight as possible. It is a product of 
James A. Sinclair & Co. Ltd., 3 Whitehall, 
London, S.W.i. It weighs only 6} lb, in- 
cluding tachometer. Dimensions are 7 by 7 
by 9 in. The motor drive unit is built into 
the camera for battery or line current. A 
synchronous motor is available for outside 
attachment. The film gate is register pin 
clamping type and enables the film to be 
run in reverse if desired. The firm’s friction- 
type gate is available if required. The turret 
front is strongly constructed and will ac- 
commodate a wide range of lenses from 18 
mm to 60 in. and also zoom-type lenses. 


The Nuvistor miniature electron tube 
(Jour., p. 358, May 1959) will soon be in 
production, it was announced by Radio 
Corp. of America. TV receivers, cameras, 
and computing devices employing the 
thimble-size tube are now being built on an 
experimental basis. 


Leasing of motion-picture equipments 
ranging from animation and special effects 
stands through zoom and telephoto lenses 
can be arranged under a new plan offered 
by S.O.S. Cinema Supply Corp., 602 W. 52 
St., New York 19. The plan is said to have 
certain advantages over previous rental sys- 
tems. An 8-page booklet, available from the 
firm, describes in detail the plan which, in 
effect, can be used as financing arrange- 


ment for major equipment. 
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State Reliabilit 
Counte 


The CMC 700 Series is the only major breakthrough in counting, timing and 
frequency measuring equipment in the past 10 years. Here is the first successful 
application of transistors to high frequency counting and timing. Transistors per- 
form all the functions in CMC’s 700 series that required 63 tubes in old style 
counting equipment. These are the most reliable counters ever made. 


TRUE DIGITAL LOGIC CIRCUITRY 

By answering an obvious need for a completely new, up-to- 
date approach to counting and timing instrumentation, CMC 
has produced solid state instruments with greatly simplified 
circuitry, using logic “and” and “or” gates. 


LIGHT AND SMALL, 
LOWER POWER DRAIN 


Each 700 series instrument weighs only 27 pounds, meas- 
ures 7 inches high, 17 inches wide, and 14 inches deep. 
Power consumption is a meager 46 watts, 1/10 the amount 
for vacuum tube models. 


DO ALL THESE JOBS 


Measure frequency from dc to 10 mc, time interval from 
0.1 “sec, ratio 1 cps to 1 mc and unlimited multiple period 
selection. Frequency converters available for higher fre- 
quencies. The counter also generates time interval marker 
pulses from 1 sec to 1 second. Data can be presented on 
standard decades or inline Nixie tubes. The 700 series will 
operate digital recording equipment, punches, inline read- 
outs, and other data handling gear. 


These Features, Too-—Decade count-down time base 
—frequency divider circuits never need adjustment. Accu- 
racy, +1 count +oscillator stability. Sensitivity, 0.25 v rms; 
input impedance, 25 k ohms/volt. 


And The Price-—Higher than vacuum tube models. But 
you can save the difference on down time in the first year. 


Model 727A Universal Counter-Timer, $2,750; Model 707A Fre- 
quency-Period Meter, $2,575; Model 757A Time Interval Meter, 
$1,975. Rack mount optional at no extra cost. All prices f.o.b. 
Sylmar, California. 


More Information Ayailable — Your nearby CMC engi- 
neering representative will be happy to arrange a demon- 
stration and provide you with complete technical infor- 
mation. Or you may write Department 890-3. 


fe] 


Computer 
Measurements Co. 
2e A Division of Pacific industries 


12970 Bradley Avenue, Syimar, California 
Phone: EMpire 7-2161 
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SPECTRA’ 


PROFESSIONAL 
Gold Seal 
EXPOSURE METER 


THREE METERS IN ONE — The 
Spectra Professional precisely mea- 
sures illumination, contrast and bright- 
ness of your subject. Only meter with 
a complete set of direct-reading f/stop 
slides. 

A precision instrument YOU CAN- 
NOT AFFORD NOT TO AFFORD! 
Complete with disc, grid, 13 exposure 
index slides and carrying case, only 


$97.50 


The ONLY meter that measures all 
light sources, including DAYLIGHT, 
accurately! 

SPECTRA 3-color meter measures the 
proportionate amounts of all three 
primary colors present in the light 
source and indicates the filters neces- 
sary for positive color correction in 
Spectra Index Units. (°Kelvin con- 
version table supplied) 


Write for descriptive 
literature and 
complete specifications. 


PHOTO RESEARCH CORP. 


Oo. CA ‘ENGA BLVD. 
HOLLYWOOD 38, CALIFORNIA 


A 4}-in. image orthicon, the RCA-7389-A, 
has been announced by the Electron Tube 
Div., Radio Corp. of America, Harrison, 
N.J. It has been designed to provide su- 
perior black-and-white TV pictures within 
the framework of existing standards. The 
new tube is unilaterally interchangeable 
with the 7389. Despite the increased size of 
its image section, the 7389-A uses the same 
optics and the same optical-image size re- 
quired for 3-in. tubes. 


New target material has been employed by 
the Electron Tube Division of Westinghouse 
Electric Corp., Box 2278, Pittsburgh 30, in 
the development of an image orthicon with 
increased life expectancy. The new tube is 
said to be virtually immune to image reten- 
tion and is warranted by the firm for a 
minimum life of 1000 hr. It is now in pro- 
duction at a suggested price of $1470.00. 


The Lowel-Light, a compact lighting unit 
that can be taped directly to walls, windows 
and flat surfaces with a special Gaffer-Tape 
is a product of Lowel-Light Photo Engi- 
neering, 421 W. 54 St., New York 19. A 
notch and chain device is used to lock the 
unit on stands, pipes, furniture, doors, etc. 
A swivel design, with heat-insulated finger 
grips provides directional control. The 
price of $6.95 a unit includes a supply of the 


special tape. 


A building block switching system de- 
signed to permit simultaneous multiple 
circuit switching, with a reduced invest- 
ment in switching equipment has been an- 
nounced by Telecontrol Corp., 1418 W. 
166 St., Gardena, Calif. Key to the system 
s a remotely controlled multiple-circuit 
rotary stepping switch. Switching is ac- 
complished within a one-inch radius, de- 
signed for video switching with extremely 
low capacitance. Three basic systems in- 
corporating the switching design are pres- 
ently available: program switching systems, 
distribution switching systems and special- 
effects input switching systems. The sys- 
tems can be custom-assembled to any 
station’s individual requirements. 


A close-up adapter for the Super Universal 
Zoomar Lens produced by the Television 
Zoomar Co., 500 Fifth Ave., New York 36, 
is designed especially for television tape and 
live commercials. Another newly an- 
nounced converter for the lens has a range 
of 12 in. through 72 in. and is used for news 
photography and sports events. 


A versatile new zoom lens with a wide 
focal range (2 in. through 40 in.) has been 
announced by Taylor, Taylor & Hobson of 
Leicester, a Division of Rank Precision 
Industries Ltd. Designed specifically for 
television cameras, the lens is expected to 
have useful application to color television. 
Sole agent in the United States for this and 
other Taylor, Taylor & Hobson products is 
Albion Optical Co., 1410 N. Van Ness Ave., 
Los Angeles 28. 


A lamp for television studios, designed for 
flexibility and versatility, has been an- 
nounced by Mole-Richardson of England 
(a branch of Mole-Richardson, 941 N. 
Sycamore Ave., Hollywood 38.) The 
housing of the lamp, which has been 
named the Dualite, is a strong sphere made 
of glass fiber. It will accommodate either a 
1-kw or a 2-kw bipost bulb. The 12-in. 
Fresnel Jens can be interchanged with a 
diffuser so that the lamp can be used either 
as a spot or a flood. Optional accessories in- 
clude devices for controlling tilt, pan, focus, 
switching and barndoor setting by means of 
a pole from the floor. The lamp weighs 29 
Ib. It was first installed at the ABC Studio, 
Teddington, England. The firm has also 
announced a new microphone boom that 
can swing through a 360° angle. It is built 
with a circular platform to enable the 
operator to move freely with it. 


The Magnasync Nomad, a product of 
Magnasyne Corp., 5546 Satsuma Ave., 
North Hollywood, is a portable (7-lb) 
recorder-reproducer sound system that can 
be attached to any camera or projector. 
The camera and recorder-reproducer are 
interlocked through a flexible cable with the 
camera driving the recorder. The record- 
play amplifier is transistorized with self- 
contained rechargeable batteries. For 
lengthy sequences a d-c motor can be 
attached to drive both recorder and 
camera through a flexible cable. The re- 
corder uses split 16mm magnetic film and 
has a twin-track record head and playback 
head wide enough to scan both tracks. The 
unit includes a hand mixer which contains a 
VU meter, record and playback controls, 
film-direct monitor switch, battery test pro- 
vision, microphone input and earphone out- 
put jack. For playback, the recorder-repro- 
ducer and projector are interlocked through 
a flexible cable. When a magnetic projector 
is used, a 1:1 transfer from recorder to a 
magnetically striped film can be made 
while both units are tack-shaft interlocked. 
The unit is priced at $585.00. 
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World-Famous Suppl i B Solicits Your Bid 


ers of Requests. N None Too 
Big... None Too Small. 


Possible 


And Service. 


Animation, Titlestand and Product Stage for all 
Film Makers & Filmstrip Producers 


TRANSISTORIZED POWER SUPPLY 
Delivers 100 Watts, 60 Cycles AC 
5” x 6” x 9” 


e 15 Volt Power-Mite Battery 
e Transistorized Converter 

e Battery Charger 

e Attached Voltmeter 

¢ Charging Rate Ammeter 


e Metal Case with Leather Carry- 
ing Strap and Receptacle 


IN HORIZONTAL POSI- 
TION for zoom titles 
copy and product and 
puppet stages. 


The days of the gasoline generator are rapidly wan- 
ing. These tiny transistorized converters and nickel- 
cadmium batteries are logical successors to unwieldy, 
unsafe, unreliable and noisy generators. This little 
5”x6”x9” unit, weighing less than 12 Ibs., wil] run the 
1200 ft. Auricon more than 2,000 feet at 24 fps. 
or it will run the Auricon Super 1200 and the Hallen 
16 mm. Recorder in perfect sync. 


250 Watt Unit Available Soon 


NEW F & B POWER-MITE 
NICKEL CADMIUM BATTERIES 


LARGEST CAPACITY — 6-10 amp. hours. 
SMALL-LIGHT — 6 oz. per 1.25 v. cell. 
INDESTRUCTIBLE — Can be stored in- 
definitely in any condition. 


SAFE — No Acid ~, or corrosion. 
CHARGES EASILY — To 90% in 20 min- 
utes, and 100% 30 minutes. 


RETAINS 70% CHARGE — After 1 year’s 
storage. 


ADD WATER — only a few drops ONCE A YEAR. PERMANENT 
ELECTROLYTE — 30% solution of Potassium Hydroxide Batteries 
supplied in metal case with leather carrying strap and ae 


7% Volt — Power-Mite battery (6 cells) $ 85.0 
15 Volt — Power-Mite battery (12 cells) 

Attached voltmeter — optional 0.0 
Battery Charger $29.50 Charging Rate Ammeter $1 0.00 


F & B’s Power-Mite batteries can be supplied in any combination to 
power practically all cameras, recorders, etc. All the features listed 
are absolutely guaranteed by F & B. The Power-Mite nickel cadmium 
battery is unconditionally guaranteed for one full year. 


SPECIAL BATTERIES CUSTOM-BUILT TO YOUR ORDER 


Stand $995 
Complete as shown $1595 


Now You Can Add Animation 

To Your Lowest Budget Films! 
Use the TRIPLEX in vertical position 
for all standard animation techniques. jy piaGoNAL POSITION 
For filmstrips, stand can be used in all Columns can be locked 
positions. Table can be swung away for at any angie between 
large artwork copying. The TRIPLEX 
stand complete with camera, is also Which is locked in horiz. 
available for rental. position. 

Also available — Cartoon Colours, - 
Punched Acetate Celis and Animation Supplies. 


Closing Out e Closing Out 


F&B BUTT SPLICE & FILM 
REPAIR BLOCKS 


These excellent blocks 
make butt splicing and 
repairing damaged 
film strips simple as 
A-B-C. Easy to use, no 
complicated parts, and 


7? solidly constructed. 
Closing Out 


This Model at Original Price .. $19.95 


“ This amazing sprocketed splicing 

Magic “Mylar” = and 

nt—F. aged. films, replace torn perfora- 

roll tl and allow you to — 

= without losing a single frame 

ism, $8.00 Spiice will never come apart and 

35m perforations stay permanently 
repaired with Magic ‘Mylar.’ 


For Complete Information On Any Item, Write: 


FLORMAN « BABB, rnc. 


68 West 45th Street, New York 36, New York » MUrray Hill 2-2928 
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Specta lized 
LIGHTING 
E Q U I P M E N 1% The Camex Reflex 8, a single-lens reflex 


camera featuring continuous through-the- 
lens viewing and focusing while filming is 
described in detail in a folder available from 


for MOTION PICTURE, STILL Karl Heitz, Inc., 480 Lexington Ave., New 


York 17. The camera can be used with 


interchangeable lenses from 6.25mm up to 
and TELEVISION STUDIOS 145mm _ super-telephoto (12 magnifica- 
tion) and with close-up attachments focus- 
ing down to one inch. The camera can also 
be used for microcinematography, macro- 
cinematography and endoscopic cinema- 
tography when adapted with suitable at- 
tachments. The camera is equipped witha 
Write for @ copy of Our 1960 warning signal which indleene the be- 
Catalog H on Your Letterbead ginning and the end of a usable 25-ft film 
run. A black zone on the footage counter 
® indicates the unusable part of the film. 
Coupled to it is a black marker which ap- 
pears in the lower half of the reflex image. 
Ad J, ° 4 It remains visible during the run of the film 
4 leader, then disappears automatically and 
appears again at the end of the usable film 
run. Prices range from $179.00 through 
$359.00, depending on type of lens and 
attachments. A charge of $20.00 is added 
for synchronization for electric flash. 


937 NORTH SYCAMORE AVENUE, HOLLYWOOD 38, CALIF. 


A solid state transistorized power supply 
has been developed by Autotronics Inc., 


Announcing a remarkable new heavy duty Dept. 23, Box 208, Florissant, Mo., for use 


in its own laboratory, with commercial 
magnetic film recording/dubbing system 
that makes all others obsolete by com- 
range, 0-50-v a-c, continuously variable ; 


parison. The automatic S-7 is an out- output current, 0 to 4-amp d-c; regulation, 


0.02% no load to full load; drift, after 


standing engineering feat introducing a initial stabilization period of 15 sec, output 


voltage does not change more than 0.07 v 
new free wheeling magnetic J | 
clutch driven film «sprocket. 

One mancan operate ' 9 multiple A solid-state power supply, Model PS1, 


dl f designed to operate from input voltage of 

; j 85-v to 250-v a-c, 50/60 c, has been an- 

units. Threads over ae at 1 er for nounced by Stancil-Hoffman Corp., 921 N. 
° 2 Highland Ave., Hollywood 38. The unit 

magnetic, below for Op tic al supplies a regulated 117-v 400-c a-c and 

28-v d-c held to + 2% from no load to full 


sound. Automatic turn-off, rewind, etc. hand. Hlsight of the unit is 21 ia. and weight, 
about 150 Ib. It is priced at $2700. 
Transistorized electronics. Write to: 


Additions to the line of TapeStrobes, 
devices for measuring the speed of magnetic 
STANCIL- HOFFMAN tape, have been announced by Scott Instru- 
ment Labs., Inc., 17 E. 48 St., New York 17. 
921 N. HIGHLAND AVE., HOLLYWOOD 38, CALIF. (EXPORT: FRAZAR & HANSEN LTD.) In addition to its standard 74, 15, 30 ips 
Model A, the firm now offers a standard 
33, 74, 15 ips Model B. A special step- 
See Cinemiracle (Los Angeles, Chicago, New York, London, Oslo. Munich) — 20th Century-Fox, Convair, down adapter (Model W) adds the addi- 
RCA Photophone, Africana TV, Helsinki U., Crawley Films (Canada) and many others specify S-H equipment. tional speed of 3} ips toModel A and 1] ips 
to Model B. 
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Travis Burton, President Educational Enterprises, Tyler, Texas 


“WE'VE SPENT ONLY $3.85 IN REPAIRS 
ON OUR LABMASTER’ IN THREE YEARS!” 


“Talk about work horses, our Houston Fearless Labmaster 
sure takes the prize for ‘round the clock dependability. 
For more than three years now, this eager beaver has 
been working up to 24 hours per day — processing as 
much as 60,000 feet of film in a 36 hour stretch without 
a foot of spoilage. During these three years, repairs have 
totaled only $3.85. That’s one big reason we've bought 
two more Labmasters for our Abilene and Houston labs.” 


Mr. Burton’s experience is typical of Labmaster owners 
and sums up the principal reason why this is America’s 
favorite processor... DEPENDABILITY. You can depend 
on a Labmaster to perform faithfully and efficiently. And 


because of fully automatic control, you can be assured 
of the finest quality processing obtainable...in every 
foot of your film. 


Versatile modular design makes it possible to adapt the 
Labmaster to your changing B&W needs. Stainless steel 
tanks. Simplified operation. Processes up to 2,400 f.p.h. 


Even with its precision workmanship and many advanced 
features the Labmaster is most attractively priced... 
made possible by Houston Fearless volume production 
techniques. Before considering any processor, be sure to 
get full information on the Labmaster. 


16mm Neg. Pos. Model $4,175 COMPLETE, ready to operate Including Refrigeration System and Air Compressor. 


3 LABMASTER MODELS: 
NEG. POS. (16/35mm) REVERSAL (16mm) MICROFILM (16/35mm) 
: Also color machines for Anscochrome and Ektachrome 


*Trade Mark 


HOUSTON FEARLESS CORPORATION 

11827 West Olympic Bivd., Los Angeles 64, Calif. 
Please send catalog and prices on: [) B&W Labmasters [) Color Lab- 
masters (] Other Processors (Specify) 
(CD Chemical Mixing and Storage Tanks () Tripods (1) Dollies () Camera 
Pedestals Camera Heads Remote Controi Heads 


Address 
City 


Zone 
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NOW! PROTECT 
FILM AGAINST 


e Scratches 

e Dirt 
Brittleness 
Stains 
Wear 
“Rain” 


Damages 


Send 
Your Film To 


THE FILM 
DOCTORS’ 


Specialists in the Science of 


FILM REJUVENATION 
RAPIDWELD RAPIDTREAT 


Exclusive Services of: 


APID FILM 
TECHNIQUE, INC. 
37-02 TWENTY SEVENTH ST. 
LONG ISLAND CITY 1, NEW YORK 
STiliwell 6-4601 Est 1940 
Dept. 


Write for free brochure 
**Facts on Film Care’’ 
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An anamorphic lens designed to convert 
any 16mm projector for the showing of 
CinemaScope wide-screen motion pictures 
has been announced by Victor Animato- 
graph Corp., Division of the Kalart Co., 
Plainville, Conn. The lens, called the 
Victorscope, is also designed for use as a 
supplementary camera lens for photo- 
graphing in CinemaScope by means of a 
special adapter. The lens is attached to the 
projector by brackets. It is priced at 
$169.00. 


Portable hot splicers, formerly distributed 
by Bell & Howell Co. as Models 198A and 
198B, are now exclusively distributed by 
Traid Corp., 17136 Ventura Blvd., Encino, 
Calif. The splicers are now designated 
Model 116 for 16mm and 8mm film and 
Model 135 for 35mm and 16mm. The 
splicers feature a built-in automatic scraper 
assembly. 


A dual-purpose, open-frame tracking 
finder for chase-plane use and sports re- 
porting, designed for use with Arriflex 
cameras, has been announced by Birns & 
Sawyer Cine Equipment Co., 6424 Santa 
Monica Blvd., Hollywood 38. The device is 
a lightweight target sight adjustable for 
both 25mm and 50mm lenses. The assembly 
mounts to the camera by means of a pistol 
grip or other tripod stud. Both front frame 
outline and rear target sight collapse on a 
spring-loaded mount when not in use. It is 
priced at $49.50. 


A magnetic reproduce unit for Kodak 
Pageant Sound Projectors has been an- 
nounced by Greg, Box 11, Eastside Station, 
Binghamton, N.Y. Described as a conver- 
sion unit to adapt optical sound projectors 
to reproduce magnetic soundtracks on 
16mm film, it is designed for ready installa- 
tion on the projector. The magnetic head 
scans at the standard point at 28 frames 
ahead of the picture. It has an impedance of 
100 ohms, an inductance of 12 mh, and a 
gap of 0.0005 in. 


A flexible 8mm projector system consisting 
of the Agfa Sonector-8 projector used with 
either of two attachments has been an- 
nounced by Agfa, Inc., 516 W. 34 St., New 
York 1, N.Y. One attachment is called the 
Sonector-Phon and is used for playback 
from a magnetic soundtrack on the film, the 
other, the Synchronovox is used to syn- 
chronize sound with action in the motion 
picture. The projector with the sound-on- 
film attachment is priced at $299.00. The 
synchronizing attachment, sold separately, 
is priced at $58.00. 


The Pantel series of professional tele- 
photo lenses, manufactured exclusively for 
Traid Corp., 17136 Ventura Blvd., Encino, 
Calif., may be used with 16mm, 35mm and 
70mm cameras. Focal lengths range from 4 
in. through 24 in. Optical surfaces are 
coated with magnesium fluoride antire- 
flection coating on metal surfaces are 
anodized. The lenses are equipped with 
precision mounts for a number of cameras 
with mounts for others available on special 
order. Prices range from $139.00 through 
$595.00. 


A stationary-film camera capable of a 
speed of more than 1} million frames, sec 
is manufactured by the Benson-Lehner 
Corp., 1860 Franklin St., Santa Monica, 
Calif. Developed by Albert T. Ellis (Jour. 
p. 360, May 1959), the camera is known as 
the Ellis Ultra Speed Camera. Its speed is 
such that an event of one-second duration 
photographed by this camera would if pro- 
jected at the standard projection rate of 16 
frames/sec, seemingly have a duration of 
28 hours. This speed makes possible many 
advanced scientific and industrial studies 
of such phenomena as explosions, combus- 
tion, vibration, impact, fatigue in metals, 
and events otherwise invisible. 

The complete camera system consists of 
four units: camera, camera-control unit, 
light-control unit and flashlamp. The 
lighting is provided by a General Electric 
Type FT 623 flashlamp. The camera has a 
film box shaped like a large disc with feed 
and take-up magazines placed at the top. 
The objective and shutter assemblies are 
situated at the front end of the disc’s center 
axis, and a high-speed air turbine and a re- 
volving mirror are located at the rear end. 
A radial focusing periscope is attached im- 
mediately behind the tubular lens as- 
sembly. The Kerr cell shutter unit consists 
of two polarizing filters, one on either side of 
a 1}-in.-diameter cell containing nitroben- 
zene and two nickel electrodes which pro- 
duce a controlled electric field. The 1 }-in. 
Kerr cell produces an effective shutter 
aperture of }-in. When light rays pass 
through the Kerr cell shutter, two optical 
lenses transmit the image to a rotating 
mirror in the film box. The 35mm film 
lies, with emulsion side inwards, at the 
periphery of the circular film box. The ro- 
tating mirror is a wedge-shaped piece of 
nickel-plated aluminum attached to the 
shaft of a 100,000-rpm variable speed, com- 
pressed air turbine. Mounted at the center 
of the circle, with its face at a 45° angle to 
the axis of rotation, the mirror directs the 


: 
‘ha 1 
| 
, 
| | 
7 
; 
| 
228 


CLETE ROBERTS, World-famous TV News 
Commentator, (at right), interviews Douglas Missile 
Engineer Ted Gordon, while Bill Gibson (extreme 
left) and his assistants, of Douglas Aircraft's 
Production Film Services Department, film the scene 
with their Auricon 16mm Sound-On-Film cameras. 


filzms “Quich-Look” Progress Reports 


--- with AURICON iGimirm Sound-On-Film Tw ! 


. . e Air Force Thor Missile at Cape Canaveral, every detail of these space technology 

Ground achievements is faithfully recorded with sound and color film. Auricon 16mm 

ystem. No camera weight shift when moving c te b t trol within 200 feet of th ing blast of th 

from focus to film shooting position. ameras, one e by remote control within eet of the searing blast of the 

Jewel-hard pe The reliability of Auricon Sound Cameras is a vital factor in providing Air Force 

operation = officials and Douglas Top Management with ‘“‘Quick-Look” Progress Reports of the 

+ Auricon is the Quiet One — no “blimping” is very successful missile firings of the Thor IRBM. In less than 72 hours from 

required. “zero-time” at Cape Canaveral, Florida, the Filmed Progress Report is flown to 

* 1200 ft. film capacity for 33 minutes of California, processed, edited, titled, and made available for viewing and technical 

continuous recording. evaluation. Auricon missile-launching sound films are produced for as little as 

* Optional Optical or Filmagnetic Sound-On-Film. $200 per film... a tiny price for fast, comprehensive, and truly graphic reporting! 

+ ...and many other features! Auricon 16mm “Talking Pictures” may be ideal in your business, for technical 

reporting and sales promotion. Write us about your motion picture sound recording 
requirements. 


7 Write for your free copy of this 74-page Auricon Catalog. 


AUTUTRICON 
a product of 
BACH AURICON, Inc. 
eec4c Romaine St., Hollywood 38, Calif. 
CINE-VOICE 1! AURICON PRO-600 AURICON SUPER-1200 HOllywood 2-O9231 


100 ft. Runs 2% min. GOOft.Runs1642min. 1200 ft. Runs 33 min. ° 
$998.50 & up $1871.00 & up $5667.00 & up (FORMERLY BERNDT-BACH, INC.) 


MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931 
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light rays to the stationary film and, as it 
revolves, carries the image along the cir- 


cular periphery of the film box. 


The 8ton ROTI (Recording Optical 
Tracking Instrument) (George Economou et 
al., ““Automatic-exposure control for a high- 
resolution camera,” Jour., 249-251, Apr. 
1958) is described in a 12-page illustrated 
brochure available from Perkin-Elmer 
Corp., Norwalk, Conn. The brochure de- 
scribes operational features and specifica- 
tions and illustrates the resolution obtain- 
able with the system. A mobile missile 
tracking system known as TPR (Telescopic 
Photographic Recorder ) is also described. 


Schneider Lenses is a 26-page illustrated 
catalog containing descriptions and speci- 
fications of various types of Schneider 
lenses and other equipment available from 
Burleigh Brooks Inc., 420 Grand Ave., 
Englewood, N.J. It is priced at 25 cents. 
General purpose lenses described in the 
catalog include Xenar Xenotar, and Sym- 
man. Wide-angle lenses include the Angu- 
lon and Super-Angulon. Telephoto lenses 
include the Tele-Xenar and Tele-Arton. 


A new department, Photographic and 
Industrial Optics Sales, has been created 
by Bausch & Lomb Optical Co., Rochester 
2, N.Y., to integrate within one depart- 
ment sales of all motion-picture equipment 
handled by the company: the Balcold re- 
flector, CinemaScope and Cinephor projec- 
tion lenses, Baltar lenses and specialized 


lenses and filters. Head of the new depart- 
ment is E. F. Day, formerly head of 
the company’s Photographic and Special 
Products section. 


Laboratory facilities and studio services 
are described in an illustrated booklet pub- 
lished by Byron Motion Pictures, 1226 
Wisconsin Ave. N.W., Washington, D.C., 
and 1220 E. Colonial Dr., Orlando, Fla. 
In announcing the booklet, Byron Rouda- 
bush, President, said that publication had 
been delayed five years to include descrip- 
tions of new developments and additional 
services, such as Arri color developing and 
printing process (Robert E. Johnson, 
‘First U.S. installation of Arri color develop- 
ing equipment,” Jour., 599-603, Nov. 
1956); Westrex sound system (Robert W. 
Eberenz, “‘An integrated sound service 
studio for the 16mm _ producer,” Jour., 
332-335, May 1959); and other services 
such as automation and electronic control 
system, 35mm facilities and high-speed 
negative spray processing. 


Rewind, a monthly publication of General 
Film Laboratories, 106 W. 14 St., Kansas 
City, Mo., presents in its January 1960 
issue an article on printing 35mm color. A 
special feature of this publication is a Flow 
Chart (two pages in color) of Optional 
Color Processing Procedures at General 
Film. The chart is an excerpt from General 
Film’s illustrated brochure, Color Motion 
Picture Services, available from tixe company 
upon request. 


TEL-Amatic NEG. & POS. 
FILM CLEANER 


Assures Better Results Than 
Machines Twice the Price! 
You cannot anew film with this highly advanced, TEL- 


Amatic JET-SPRA 
oratory tests using films with ¢ 
proven excellent results. 


film machine. 
e softest emulsions have 
Also features silent belt timing 


Extensive lab- 


drive, 3000’ capacity, speed in excess of 10,000’ per 
hour and fine precision workmanship. One person can 


handle a battery of TEL-Amatics 


@ great labor saver. 


Just a Few of the Many Features: 


© Jet-Spray Film Wash for BOTH 16mm and 35mm Film ™ 
® Curved Vacuum Air-Biast Squeegees (Patent applied for) 


® Special Non-Scratch Buffers 
® Requires Only 15 feet of Leader 


® Automatic Operation—Pushbutton Control 
®@ Designed for Originals and Release Prints 


® Conti Air and Soluti 


® Electric Solution Level Indicat 


® Complete operation VISIBLE at all times 


® Variable Speed DC Drive 


Filtering 
@ Take-up Torque Motor, Adjustable, Reversible 


VISIT $.0.S. BOOTH at 
SMPTE CONVENTION 


Many Exclusive $.0.S 
Products will be Exhibited 


COMPLETE Only $2950 


S. 0. S. CINEMA SUPPLY CORP. 


Dept. T, 602 West 52nd St., New York 19—Plaza: 7-0440—Cable: SOSound, N. Y. 
Western Branch: 6331 Hollywood Blvd., Hollywood 28, Calif—Phone HO 7-2194 
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® Reg. Trademark 
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Recording Products, High Power and 
Nucleonics Department: This is a new de- 
partment created for the development of 
advanced types of recording devices for the 
broadcast industry, for business office data 
processing and other applications by Radio 
Corp. of America. Head of the new depart- 
ment is M. A. Trainer. 


A plant designed specifically for Teflon 
— its machining, fabrication and applica- 
tion is described in Plastips published by 
Tri-Point Plastics, Inc., 175 I.U. Willets 
Rd., Albertson, L.I., N.Y. The leaflet 
offers information on industrial plastics. 
The February 1960 issue describes the 
step-by-step machining of components 
made of Teflon, a du Pont product. The 
firm is presently engaged in molding this 
plastic for engineering and research appli- 
cations. 


A Navy contract for an undisclosed num- 
ber of photograhic tracking systems to 
be used at the Pacific Missile Range has 
been awarded Gordon Enterprises, North 
Hollywood, Calif. The units, now under 
construction, will weigh approximately one 
ton. Designed for precision and mobility, 
each will support four high-speed track- 
ing cameras with focal lengths up to 180 
in. The operator will be seated on the 
camera mount and will move with the 
camera as it tracks the missile. 


Protect-a-Print, a film base specifically de- 
signed to run through cameras, projectors, 
or readers for cleaning purposes, a product 
of Photographic Specialties, of Hollywood, is 
distributed exclusively by Flight Research, 
Inc., P.O. Box 1-F, Richmond 1, Va. The 
product is reported as tested both for clean- 
ing effectiveness and safety, and as having a 
negligible factor of wear, even on glass 
aperture plates. It has been designed as a 
fast-cutting abrasive against relatively 
soft materials such as dirt and built-up film 
emulsion, using a special cleaning power 
which is incorporated in the material and is 
described as breaking into power much 
finer than jewelers’ rouge when it comes in 
contact with hard surfaces. This product is 
supplied in units of individually packaged 
rolls with prices beginning at $60.00 for a 
16mm 500-ft roll. 


Ultrasonic cleaning is used by Eastman 
Kodak Co. to clean the coil assembly of 
the exposure meter used in the Brownie 
Starmatic Camera and for other applica- 
tions where chemical and mechanical clean- 
ing methods cannot be used. Ultrasonic 
cleaners work by cavitation. Pressure 
pockets, formed by sound waves traveling at 
high frequency through the water in the 
cleaning tank, implode against any solid 
surface in the water, loosening the dirt. 
A detergent counteracts the acid chemical 
washed off the coils and the assemblies are 
rinsed in another tank. A typical ultra- 
sonic unit consists of a tank filled with solu- 
tion (usually water), a source of high-fre- 
quency electricity, and a transducer. The 
transducer is a ceramic slab, or a laminated 
combination of metals in a magnetic field, 
that vibrates when electricity is passed 
through it. 
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EDGE INEGATIVE 
NUMBERING | BREAKDOWN 
MACHINES [REWIND 


AUTOMATIC 
SPLICERS |SPLICERS 


DIFFERENTIAL | HEAVY DUTY 
REWIND POWER REWIND 


MAIN OFFICE: 956 SEWARD, HOLLYWOOD, CALIFORNIA, HO 2-3284 
HOLLYWOOD FILM COMPANY « reels cans shipping cases 


BRANCH: 524 WEST 43RD ST., NEW YORK, NEW YORK, LO 3-1546 
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PRESENTING ! 


a BRAND NEW 
SERIES OF 


ICHIZUKA TV LENSES 
for 


CLOSED CIRCUIT 


TV SYSTEMS 


Specially designed for use on 
l-inch Vidicon TV Camera 


Now Available 
..eby well known 8 m/m and 
16m/m movie lens manufacturer 
.».the only firm presenting wide 
range of vidicon camera lenses 


in Japan 


All available in C-mount 


Write for details to 


ICHIZUKA OPTICAL 
IND. CO., LTD. 


568, 2-CHOME, SHIMOOCHIAI, 
SHINJUKU-KU, TOKYO, JAPAN 
CABLE ADDRESS: “MOVIEKINO” TOKYO 
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employment 
service 


These notices are published for the service of the 
membership and the field. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Cameraman Trainee. Young Nigerian wishes to 
be trained as TV or motion-picture cameraman. 
Six years local training in Nigeria as projec- 
tionist-technician plus 2 yrs work and study in 
same field with C.M.A, Ltd., London. Practical 
experience in operation and maintenance of 
16 & 35mm films and projectors. Serious student 
of film since age 15—now 24. Currently em- 
ployed but anxious to train for a position where 
ability, sincere interest and creativeness offer 
opportunity. Will locate anywhere in U.S 
Top industry and character references supplied in 
confidence. Sunny De Iseghohimen, Ministry of 
Research & Information, Film Production Unit, 
Ikoyi-Lagos, Nigeria. 


Motion-Picture Technician. Just returned from 
2 yrs work in Europe and Asia, including installa- 
tion of motion-picture laboratory in Pakistan for 
Reevesound, Inc., and production management 
for Alfred Wagg Pictures. Formerly with Capital 
Film Laboratories, Washington, D.C., for several 
yrs; also designed and built production and lab 
equipment since 1945 under company name of 
Telex Films. Experienced to do capable work in 
production, editing, sound and_ laboratory. 
Particularly interested in overseas positions, will 
consider any part of the world. Complete resume 
on request. Victor E. Patterson, c/o Frank Enge, 
Jr., 1025 Connecticut Ave., N.W., Washington, 
D.C. 


Motion-Picture Technician, Timer. Age 35, 
12 yts experience in all phases laboratory work, 
processing supervision, sensitometric control, 
some knowledge camera work and animation. 
SMPTE member. Desire permanent position 
with laboratory or TV_ station. Complete 
resume on request. Gunter J. Hackert, c/o 
Oskar Ernst, 213 East 81 St., New York 28. 


Positions Available 


Laboratory Processing. Experienced or in- 
experienced processing man wanted by 16mm 
lab in Chicago area offering negative, positive, 
reversal and soundtrack developing. Write 
P.O. Box 401, West Chicago, Ill. 


Motion-Picture Production. Organizers of new 
corporation in Managua, Nicaragua, require 
man well versed in professional motion-picture 
photography, with working knowledge sound re- 
cording, color, laboratory work, etc., to prepare 
budget of equipment necessa~y to start operating 
a motion-picture studio on an economical basis. 
Applicants should preferably be in a position to 
go to Managua to assist in the installation and 
operation of the studio, and in the selection and 
training of technical personnel. Send full in- 
formation and salary requirements to: Conrad 
Morgan B., P.O. Box 1926, Managua, Nicaragua. 


Cameraman. Prefer man with considerable ex- 
perience on Mitchell Cameras. Midwest producer 
with fine reputation and financial standing wants 
man with ability and experience in lighting sets 
and operating camera on all kinds of interior and 
exterior photographic assignments. Very little 
travel involved in job. Excellent starting salary 
and opportunity. Write giving full details of past 
and present employment, equipment used, posi- 
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tions held, etc. Technisonic Studios, Inc., 1201 
Brentwood Blvd., St. Louis 17, Mo. 


Sales Engineer. Opportunity with West Coast 
office for sales engineer with manufacturer of 
theatre lighting and control equipment and 
architectural incandescent lighting. Work re- 
quires ability to call on architects, theatres, con- 
sulting electrical engineers, contractors. Loca- 
tion: in and around Los Angeles area. Please 
forward complete information, which will be kept 
in strict confidence, to: Century Lighting, Inc., 
1840 Berkeley St., Santa Monica, Calif. 


Photographer-Editor. Studio in Dallas, Texas, 
requires qualified motion-picture photographer 
and editor. Prefer college training. Please furnish 
references along with resume and salary re- 
quirements to: Keitz & Herndon, 3601 Oak 
Grove, Dallas 4, Texas. 


Photographic Equipment Engineer. Excellent 
opportunity for photo engineer with thorough 
experience in determining special equipment 
needs for large photo lab operations, and execut- 
ing the design specifications thereof. Will act as 
the authority on systems modifications and addi- 
tions. Should have knowledge cf printing equip- 
ment, processing and sensitometry. Write W. F. 
Marquette, RCA Service Co., Mail Unit 114, 
Patrick Air Force Base, Florida. 


Instrument Design Engineer. To assist with the 
design of high-speed motion-picture cameras 
and related products. Degree required in 
mechanical or electrical engineering with four 
yrs minimum design experience. A challenging 
position with a growing company. Write: 
T. H. Truesdell, D. B. Milliken Co., 131 N. 
Fifth Ave., Arcadia, Calif. 


Television Engineer. GS-855-12, $8810 per yr. 
To plan, design, coordinate, test and evaluate 
television equipment for military applications. 
Position will require about 50% traveling 
within and possibly outside continental limits of 
U.S. Applicants must have either 4-yr academic 
engineering training with bachelor’s degree, or 
equivalent experience or combination of college 
training and experience; in the latter cases a 
written test will be required. Also, Sound Record- 
ing Equipment Operator Foreman for TV Divi- 
sion, $4.09 per hr; TV Video Equipment Op- 
erator Foreman for Television Division, $4.25 
per hr. For all positions, Standard Form 57 
(Application for Federal Employment), obtain- 
able from the U.S. Civil Service Commission 
or any Post Office, should be completed and sent 
to: Civilian Personnel Office, Army Pictorial 
Center, 35-11 35th Ave., Long Island City 1, 
N.Y. RA 6-2000, Ext. 238. 


Equipment Technicians. To maintain, service, 
repair all types of mechanical .and electronic 
production equipment. Excellent salary and 
opportunity to advance with expanding organ- 
ization. Write fully, all letters kept in strict 
confidence: Arthur Florman, Florman & 
Babb, Inc., 68 West 45 St., New York 36. 


quip t Sal To call on industry, 
government, film producers. Must be willing to 
travel. Excellent salary and opportunity to 
advance with expanding organization. Write 
fully, all letters kept in strict confidence: Arthur 
Florman, Florman & Babb, Inc., 68 West 45 St., 
New York 36. 


Optical-Photographic Engineers. Excellent 
opportunities for optical and photographic 
engineers with or without experience in optical 
instrumentation, photographic optical systems 
and cinematography. Mechanical aptitude de- 
sired but not required for these engineering posi- 
tions. Send resume to Ellis P. Faro, c/o Scien- 
tific Employment, Bausch & Lomb Optical Co., 
635 St. Paul St., Rochester 2, N. Y. 


; = 
Vision 25mm #/1.4 
125mm £/1.9 
3 15.8mm ¢/1.4 
75mm 4/1.4 


Gevapan 30 


TYPE 165 


Cine film 


Gevapan 30, Type 165 is favored by experienced cameramen 

Negative films 

Duplicating films 

shooting schedule calls for both interior and exterior shots. The Sound recording films 
Positive films 

fine grain and excellent gradation give extremely good definition Reversal films 

Gevacolor films 

Magnetic film 


all over the world. This film gives uniform results, even when the 


with excellent tone rendition. The special sensitivity of this 


film also minimizes make-up and other photographic problems. 


Complete assortment of highest quality material 


GEVAERT PHOTO-PRODUCTEN N.V. MORTSEL (ANTWERP) BELGIUM 


In the U. S.:_ The Gevaert Company of America, Inc., 321 West 54 Street, New York 19 
In Canada: Photo Importing Agencies Ltd., 345 Adelaide Street West, Toronto 2B, Ontario 
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At last... 
all the answers for the serious 

cinematographer with a need and 
desire for professional sound! 


This precision instrument is a 
completely self-contained, transistorized, 
portable and versatile recording system 
to which any 16mm camera can be quickly 
mounted and interlocked thru a flexible 
cable. Camera spring motor drives 


recorder in absolute “sync”. Record-play amplifier 


is fully transistorized with self-contained 
cadmium-nickel rechargeable batteries 
... Mo other power source is required. 


Remote hand mixer permits 
control of recording levels 
by thumb movement... giving 
operator a “feel” for position 
while concentrating on eye-piece. 
Mixer contains VU meter, record and 
playback controls, film-direct monitor 
switch, battery test switch, 
microphone input and earphone output 
jack. Mixer may be clipped to cemera, 
tripod, belt or pocket during takes. 


The amazing Nomad makes 
any movie camera a 
sound camera, any projector 
a sound projector 


A. Nomad film is split 16mm, Channel +1 
on the twin-track record head is used for lip- 
sync and narrative recording on location. 
Later, complimentary music from phonograph 
or tape recorder is “dubbed” on channel =2. 
Simultaneous playback thru the full width 
play head mixes music and voice, producing 
theatre-quality sound 

B. For lengthy sequences, a regular camera 
D.C. motor can be attached to the Nomad, 
driving both recorder and camera thru the 


AGHAST AC 


-— 


Visit us at Booths 104-106 during the 
SMPTE Convention, May 1-6, Los Angeles. 


recorde 


in professional “‘lip-sync”’ 


Write, wire or phone 


MAGNASYNC CORPORATION 


formerly Magnasync Manufacturing Co., Ltd. 


5548 Satsuma Ave.. North Hollywood, Calif. ¢ TRiangle 7-5493 * Cable “MAGNASYNC” 


International leaders in the design and manufacture of quality film recording systems 


flexible cable. There is a 180 rpm_ output 
in the Nomad camera interlock and a 1440 
rpm output for projector interlock. Playback 
can be double-system, or a 1:1 interlocked 
transfer from recorder to a striped release 
print can be made with a magnetic sound 
projector. 

C. Basic film capacity is 100 ft.; the use of 
simple adapters can increase capacity to 400 
ft. or 1200 ft. Entire Nomad system fits com- 
pactly into small carrying case. 
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Editing is easy with an inexpensive synchro- 
nizer and a sound reader. Since each roll of 
Nomad film is exactly the same length as the 
picture film, points of reference for editing 
are easily provided. 


price $585 


Basic Nomad system consists of recorder- 
reproducer, remote hand mixer and camera 
mount. Other accessories are available. 
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The objectives of the Society are: 


and Television Engineers 


- Advance in the theory and practice of engineering in motion pictures, television 
and the allied arts and sciences; 


+ Standardization of equipment and practices employed therein; 


* Dissemination of scientific knowledge by publication. 


Progress toward the attainment of these objectives is greatly aided by the financial support provided 
by the member companies listed below. 


Acme Film Laboratories, inc. 
Alexander Film Co. 
Altec Service Company 

Altec Lansing Corporation 
Ampex Corporation 
Animation Equipment Corp. 


Arrifiex Corp. of America 

C. S. Ashcraft Mfg. Co. 

The Association of Cinema 
Laboratories, Inc. 

Association of Professional Cinema 

Equipment Dealers of New York 

Camera Equipment Company, inc. 
The Camera Mart, Inc. 
Florman & Babb, Inc. 
National Cine Equipment, Inc. 
$.0.S. Cinema Supply Corporation 

Atlas Film Corporation 

Audio Productions, Inc. 

Bach Auricon, Inc. 

Bausch & Lomb Optical Co. 

Beckman and Whitley, inc. 

Bell & Howell Company 

Byron Motion Pictures, Inc. 

S. W. Caldwell Ltd. 

The Calvin Company 

Capital Film Laboratories, inc. 

Oscar F. Carison Company 

Century Lighting, Inc. 

Century Projector 

Cineffects, Inc. 

Cinesound, Ltd., Canada 

Geo. W. Colburn Laboratory, inc. 

Color Reproduction Com 

Columbia Broadcasting System, Inc. 
CBS Television Network. 
CBS Television Stations: CBS News; 
CBS Film Sales; Terrytoons 

Comprehensive Service Corporation 

Consolidated Flim industries 

Dage Television Division of Thompson 
Ramo Wooldridge Inc. 

DeFrenes Company 

DeLuxe Laboratories, Inc. 

Desilu Productions, Inc. 

Du Art Film Laboratories, inc. 
Tri Art Color Corporation 

Dupont of Canada, Ltd. 

E. |. du Pont de Nemours & Co., inc: 


Eastern Effects, inc. 
Eastman Kodak Company 
Electronic Systems, !nc. 


Filmline Corporation 

General Electric Company 

General Film Laboratories Corporation 

General Precision Laboratory 
incorporated 

W. J. German, inc. 

Gevaert Photo-Producten N. V. 

Guffanti Film Laboratories, Inc. 

Frank Herrnfeid Engineering Corp. 

Hi-Speed Equipment Incorporated 

Hollywood Film Comipany 

Hollywood Film Enterprises, Inc. 

Houston Fearless Company 

Philip A. Hunt Company 

Hunt's Theatres 

Hurley Screen Company 

JM "evelopments, inc. 

The Jam Handy Organization, Inc. 

Jamieson Film Co. 

The Kalart Company, Inc. 

Victor Animatograph Corporation 
Kear & Kennedy Engineerin 
Kolimorgen Optical Corpora 
Labcraft international Corporation 
ires Cinématographiques CTM 


Lipsner-Smith Corporation 

Lorraine Orlux Carbons 

Magno Sound, Inc. 

Mecca Film Laboratories Corporation 
Minnesota Mining & Manufacturing Co. 
Mitchell Camera Corporation 
Mole-Richardson Co. 

Motion Picture Association of America, 


inc. 
Allied Artists Pictures Corporation 


Buena Vista Film Distribution Com- 


pany, inc. 
Columbia Pictures Corporation 
Loew’s Incorporated 


Twentieth Century-Fox Fiim Corp. 
United Artists Corporation 


Universal Pictures Inc. 
Warner Bros. Pictures, inc. 


Maintenance of high professional standing among its members; 
Guidance of students and the attainment of high standards of education; 


Motion Picture Enterprises, inc. 

Motion Picture Laboratories, Inc. 

Motion Picture Printing Equi Co. 

Movielab Film Laboratories, inc 

Movioia Manufacturing Co. 

National Carbon Company, A Division of 
Union Carbide and Ca 


Corporation 
National Screen Service Corporation 
National Theatre Supply Company 
Neumade Products Corporation 
Northwest Sound Service, Inc. 
Panavision Incorporated 
Motion | Laboratory 

tion ure 

Portman Company 
Precision Laboratories 

(Division of Precision Cins Equipment 


Rank Pe Precision Industries Ltd. 
Rapid Film Technique, Inc. 
Reid H. Ray Film industries, inc. 
Reeves Sound Studios, Inc. 
Richardson Camera Company, Inc. 
RIVA-Munich 
Charles Ross, inc. 
L. B. Russell Chemicals, inc. 
Ryder Sound Services, Inc. 
Scripts By Oeveste Granducci, inc. 
Southwest Film Laboratory, inc. 
The Strong Electric Company 

ania Electric Products, Inc. 


Titre La 

im Laboratories, Inc. 
Trans-Canada Films Ltd. 
Van Praag Productions 


Alexander F. Victor Enterprises, Inc. 
Corporation 


The Society invites applications for Sustaining Membership from other interested companies. 
Information may be obtained from the Chairman of the Sustaining Membership Committee, 
Byron Roudabush, c/o Byron Motion Pictures, Inc., 1226 Wisconsin Ave., N.W., Washington 7, D.C. 
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\ Corporation 
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Wolliensak Optical Company 


